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Background: Intentions towards feeding a future child may develop prior to conception. 
The Theory of Planned Behavior suggests that internal and external factors contribute 
to behavioral intentions. Among pre- and post-natal populations, negative body image 
has been identified as a potential barrier to breastfeeding intention. Though negative 
body image is of concern among young adult females, little is known about how this 
may relate to future breastfeeding intentions.   
Research Objective: To explore possible relationships between intention to breastfeed, 
accuracy of body size estimation (BSE), and body size satisfaction (BSS) among a 
sample of freshman undergraduate females, and to identify other factors potentially 
related to future intent, BSE, and BSS. 
Methods: Secondary data analysis was used to explore these objectives using a 
preexisting dataset from a population of college-aged females.   
Results: No relationship was detected between accuracy of BSE or BSS and 
breastfeeding intent. Prior breastfeeding exposure was significantly, positively, 
associated with breastfeeding intent (p=0.001) and race (p=0.032). Breastfeeding 
intention varied by racial group, with White respondents significantly more likely to 
intend to breastfeed, as compared to Asian respondents (p=0.004). Calculated BMI was 
significantly associated with accurate BSE (p=0.001); overweight respondents were 
significantly less able (p=0.008) and obese respondents were significantly more able 
(p=0.001) to accurately estimate their body size compared to normal weight 
respondents. BSS was related to race (p=0.006), BMI (p=0.001), and SES (p=0.003). 
No differences in future intent, BSE, or BSS were found by ethnic group.  
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Conclusion: These results help Identify potential barriers to breastfeeding intention, 
especially when opinions are forming. Prior breastfeeding exposure and race were 
positively associated with future intent. No relationship was detected between intention 
and other factors such as ethnicity, region of residence, and income status. Despite the 
relationship between body size factors (i.e., perception, satisfaction, weight status) and 
breastfeeding intent described among pre- and post-natal populations, no such 
relationships were found with intent in this sample of female college freshmen. The 
relationship between body size factors and race was unsurprising; the relationship 
between these factors and income status in a population of freshman undergraduate 
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CHAPTER ONE: LITERATURE REVIEW 
INTRODUCTION 
Research shows that breast milk is the most nutritious option for healthy infant 
feeding.1-3 The World Health Organization (WHO),1 the American Academy of Pediatrics 
(AAP),2 and the Academy of Nutrition and Dietetics (the Academy)3 recommend that 
infants receive exclusive breast milk for the first six months of life, and continue to 
receive breast milk with complementary foods after six months. However, breastfeeding 
rates and practices in the U. S. do not meet all of the standards recommended by the 
WHO1, AAP2 and the Academy.3,4  
There are numerous barriers to optimal breastfeeding behavior, including a lack of 
social support,5, 6 conflicting cultural opinions,7 unsupportive work environment,8 low 
socioeconomic status (SES),9,10 negative body image,11, 12 and low self-efficacy.13 One 
potential barrier is that of pre-pregnancy weight status, or body mass index (BMI),11, 12 
as some research indicates that there may be a relationship between pre-pregnancy 
BMI and intention to breastfeed,13-16 For example, pregnant or post-partum women who 
were categorized as underweight or obese prior to pregnancy may be less likely to 
intend to breastfeed than those of normal pre-pregnancy weight,13-16 and therefore may 
be less likely to meet the WHO, AAP, and Academy recommendations.1-3 One study 
found that among a sample of 200 pregnant women, with a median age of 29, that 
underweight and overweight women had significantly lower intentions towards 
breastfeeding compared to overweight and normal weight women.15 Another study 
conducted among a population of 22,131 women in Ontario, Canada found that 
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pregnant women who were overweight or normal weight prior to pregnancy had similar 
breastfeeding intentions prior to delivery, but obese women reported being less likely to 
intend to breastfeed.16  
Mechanisms such as self-efficacy,13 perceived support, 5, 6 and social norms,7 
including body shaming behaviors resulting in negative body image,11, 12 may be at play, 
and have been explored using constructs of the Theory of Planned Behavior.17 This 
theory posits that internal and external factors and beliefs contribute to formed opinions 
about a behavior, and ultimately influence the decision to participate in that behavior.17  
However, to the best of the authors’ knowledge, the relationship between weight status 
and breastfeeding intent has been explored only among those who are pregnant or 
have recently given birth, for which pre-pregnancy weight status was collected as a 
retrospective variable.14, 18-20 Meaning, exploring these concepts prior to pregnancy is 
novel. This is of importance, as there is evidence that the decision for mode of infant-
feeding is likely to be established before pregnancy.17, 21 Therefore, exploring intention 
to breastfeed a future child, among those who are still forming their infant feeding 
opinions, is an important line of research. Moreover, because negative body image is a 
potential barrier to breastfeeding11, 12 and negative body image is prevalent in 
adolescence and young adulthood, especially among females,22-25 it is important to 
understand how these factors may relate to one another at a time when opinions about 
feeding a future child are being formed. 
BREASTFEEDING RECOMMENDATIONS 
 The World Health Organization (WHO),1 the American Academy of Pediatrics 
(AAP),2 and the Academy of Nutrition and Dietetics (the Academy)3 recommend that 
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healthy infants be exclusively breastfed from birth to six months of age. This 
recommendation is made based on evidence that breast milk is the optimum source of 
nutrition for healthy infants during this time period.2, 3, 26 It has been observed that 
infants who do not receive breast milk have elevated risks of morbidity and mortality, 
and their families experience greater health care costs and economic losses when 
compared to infants who are exclusively breastfed.2, 3, 26 The WHO, AAP, and the 
Academy recommend incorporating complementary foods into an infant’s diet at six 
months, with continued breastfeeding, when increased calories and additional sources 
of required nutrients are needed for successful growth.1-3 Complementary foods, such 
as infant rice cereal or pureed vegetables, should be introduced at six months when 
breast milk alone will no longer meet the infants’ nutritional and caloric needs.1, 2 The 
WHO recommends complementary, or solid foods, with continued breastfeeding for up 
to two years or longer.1 The AAP and the Academy recommend complementary foods 
and continued breastfeeding for at least 12 months, but agree that breastfeeding 
beyond 12 months is acceptable if both mother and child agree to do so.2, 3 
 The WHO, AAP and the Academy recommend breastfeeding over formula 
feeding due to the benefits it provides for mothers and children.1-3 In normal, healthy 
infants, these benefits include reduced susceptibility to gastrointestinal infections, 
respiratory infections, and otitis media; in preterm infants, reduced occurrence of 
necrotizing enterocolitis has been observed.27-29 Infant formula does not contain the 
immune supporting antibodies that are found in breast milk, and if prepared incorrectly 
infant formula may expose the infant to bacterial pathogens.2, 3, 30 Therefore, infant 
formula does not offer the same level of protection to an infant’s developing immune 
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system as does breast milk.1 For mothers, benefits of breastfeeding include decreased 
risk of post-partum depression, delayed return to ovulation, and decreased risk of 
developing estrogen-dependent cancers, hypertension, and type 2 diabetes.2, 29, 31-33 
HEALTHY PEOPLE 2020 BREASTFEEDING OBJECTIVES  
For the past 30 years the Office of Disease Prevention and Health Promotion has 
published Healthy People, a document including evidence-based goals and objectives 
which are designed to improve the nation’s overall health status.34 The vision of Healthy 
People is to cultivate “a society which all people live long, healthy lives.”34 Ultimately, 
the Healthy People goals and objectives establish the public health agenda for each 
decade.34 Progress towards each objective is monitored over the course of 10 years 
and goals may be updated as needed.34, 35 Healthy People 2020 covers 42 health topics 
and seeks to meet each goal and objective through collaborations across communities 
and professions to enable individuals to make informed health choices aligned with its 
targets.34, 35 Each topic has a number of objectives and targets with measureable 
outcomes to meet the overall goal for each topic.35 The Healthy People 2020 
breastfeeding targets are based on 2006 National Immunization Survey results that 
reported that 74.0% of infants born that year were reported to have been offered the 
breast or to have received breast milk at least once.36 The Healthy People 2020 
objectives for increasing the proportion of infants who are breastfed, including initiation, 
exclusivity, and duration (to 6 months), are outlined in Table 1.1.36 
The 2020 targets for each objective were set through projection analysis; this is a 
mathematical technique used to predict future outcomes based on historical data.36 The 
targets set for the Healthy People objectives are designed to be attainable, or nearly 
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attainable over the course of 10 years, with appropriate education and interventions by 
public health and community leaders.34  
 
 
Table 1.1 Healthy People 2020 Breastfeeding Objectives, 2006 Baseline 





Increase the proportion of infants who are ever breastfed 74.0 % 81.9% 
Increase the proportion of infants who are breastfed at 6 months 43.5% 60.6% 
Increase the proportion of infants who are breastfed at 1 year 22.7% 34.1% 
Increase the proportion of infants who are exclusively breastfed 
through 3 months 
33.6% 46.2% 
Increase the proportion of infants who are breastfed exclusively 
through infants at 6 months 
14.1% 25.5% 
 
NATIONAL AND STATE BREASTFEEDING DATA  
 
Table 1.2, shows that overall, the nation has high initiation rates of breastfeeding 
and lower rates for breastfeeding duration.36 These national trends are reflected in the 
Healthy People target objectives which have lower targets for breastfeeding duration 
compared to the target for initiation.4, 36 These data indicated that breastfeeding 
initiation is relatively high in the U.S., but continuation of breastfeeding drops off 
dramatically as infants age.4 Based on the most recent data, from 2103, the Centers for 
Disease Control and Prevention (CDC) report 31 states have already met or surpassed 
the Healthy People 2020 target for breastfeeding initiation.4 From this report it can be 
inferred that nationally, about 52% of infants who were breastfed at birth will continue to 
receive any breast milk at six months, and 22% of infants will met the recommendation 
to be exclusively breastfed until six months of age.4 The Healthy People 2020 objective 
for infants who are ever breastfed was recently revised, from a target of 81.1% of 
6 
 
infants to 81.9%, because the nation has achieved an initiation rate of 81.1% per the 
most recent CDC data.4, 37  
 
Table 1.2. 2013 National Breastfeeding Rates from CDC Data4 
 
 
THE DECISION TO BREASTFEED 
Existing research seeks to explain the gaps in breastfeeding rates across the 
nation and what factors may contribute to the higher and lower rates of initiation and 
continuation. Some of these factors include cultural opinions on breastfeeding,7 support 
from partners and peers,5, 6 support in the work environment,8 socioeconomic status,9, 10  
body image concerns,11, 12 feeling embarrassed about breastfeeding,38 and maternal 
age.39 There are also robust variations in breastfeeding behaviors between racial/ethnic 
groups.10, 40-43 For example, researchers have observed that Hispanic females have 
higher breastfeeding rates than non-Hispanic Black females.9 40, 44-46 Non-Hispanic 
Black women have been shown to be the least likely to breastfeed compared with other 
racial and ethnic populations.9, 40, 44, 45 
FACTORS ASSOCIATED WITH BREASTFEEDING  
 
In the 1990s, Giugliani and colleagues surveyed 200 new mothers’ infant feeding 
habits to investigate associations between mothers’ choice of infant feeding and support 




at 6 months 
Breastfeeding 







81.1% 51.8% 30.7% 44.4% 22.3% 
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breastfeeding mothers who were randomly selected after giving birth at Johns Hopkins 
Hospital in Baltimore, Maryland.5 Their odds ratio (OR) test found that partner support 
for breastfeeding was the most important factor associated with breastfeeding 
(OR=32.8) among this sample population.5 Their results found breastfeeding support 
and instruction from doctors, nurses, or nutritionists was less likely to be associated with 
increased breastfeeding rates in their study population.5 Similarly, Street and colleagues 
examined the cultural influence on breastfeeding practices among African American and 
Caucasian women.7 The researchers conducted a qualitative analysis of responses 
from one question that came from a larger study examining attitudes towards infant 
feeding.7 The question asked was, “How has culture affected how your plan to feed your 
baby?” and was preimpted by defining culture as “belief and traditions passed down by 
your family and friends.”7 The total sample included 119 Caucasian women and 67 
African American women whose responses were analyzed through inductive content 
analysis. Analysis revealed four categories of influencing factors: family influence, friend 
influence, known benefits of breastfeeding, and personal choice.7 The participants’ 
responses indicate that influence from partners and family members was important 
when deciding how they would feed their infant, and is in agreement with the findings in 
Giugliani’s research that points towards the role of partner and famly support.5, 7  
A study conducted in West Tennessee by Ware and colleagues used focus 
groups to collect data about barriers to breastfeeding and strategies to promote 
breastfeeding within the population.6 Most of the focus group participants were women 
of childbearing age, but information was also collected from men, grandmothers, and 
non-pregnant teenagers in some of the focus groups.6 Common barriers that were 
8 
 
discussed among the focus groups were pain and embarrassment associated with 
breastfeeding, going back to work, breastfeeding interfering with their social life, and 
simply not wanting to breastfeed their infant.6 The focus group participants also 
expressed a need to increase breastfeeding education promotion materials across the 
area to address or dispell beliefs about breastfeeding practices that may inhibit some 
mothers from initiating breastfeeding and cause them to fall short of meeting 
recomendations.6  
Fornasaro-Donahue and colleagues investigated the costs that accompany 
formula feeding, and if sharing knowledge of formula costs prior to infant birth would 
influence a mother’s decision to breastfeed or not.38 In the study, postpartum, formula-
feeding mothers and pregnant, primiparous mothers who were enrolled in the Rhode 
Island Supplemental Nutrition Assistance Program for Women Infants and Children 
(WIC) were surveyed or interviewed to assess their knowledge of infant formula cost 
and its potential influence over their decision to breastfeed.38 Participants reported 
barriers to breastfeeding as discomfort, embarrassment, an unsupportive workplace, 
and time; all of which were defined as social costs to breastfeeding by the 
researchers.38 The mothers who decided to formula feed instead of breastfeed reported 
seeing a greater value in the freedom offered by infant formula than the health benefits 
offered by breastfeeding.38 Among the primiparous mothers who participated in the 
semi-structured interviews, 57% had completed high school and 97% were single.38 
Among the 14 pregnant mothers, five were planning to breastfeed; all other participants 
intended to use formula or were already planning to formula feed.38  
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A study conducted by Attanasio and colleagues used data from the 2005 
Listening to Mothers II Survey (n=1573) to measure the impact of prenatal employment 
status on breastfeeding initiation and actual breastfeeding practices at one-week post-
partum among U.S. mothers.8 The researchers also assessed for the existence of 
hospital policy and procedures that were consistent with Baby Friendly Hospital Initiative 
(BFHI) policy and procedures.8 After assessment, women who delivered their infants in 
hospitals with more BFHI policies had greater odds of breastfeeding at one week 
postpartum.8 Overall, the researchers found that intentions to initiate breastfeeding did 
not differ by employment status, but women who were employed prior to delivery were 
shown to have lower odds of exclusive breastfeeding at one week postpartum than 
those who were not employed.8 Though participants were not working at the time of 
data collection, at one week-postpartum, analysis showed that those who had been 
employed full-time prior to giving birth were at greater risk of not fulfilling their original 
intentions to exclusively breastfeed.8 The researchers noted that mothers’ anticipation 
of returning to work might negatively influence breastfeeding practices and deter 
exclusive breastfeeding.8 It is important to emphasize breastfeeding support in the 
workplace and to educate employers so that new mothers are supported to continue to 
breastfeed or express and store breast milk when returning to work.8 
DIFFERENCES IN BREASTFEEDING INITIATION RATES BY MATERNAL WEIGHT 
STATUS, RACE, AND ETHNICITY 
 
 Masho and colleagues used data collected from the Pregnancy Risk Assessment 
Monitoring System (PRAMS) 47 between 2009 and 2011 to analyze 95,141 women’s 
pre-pregnancy BMI and breastfeeding practices.19 PRAMS is an ongoing national 
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surveillance survey conducted in the U.S. that measures mothers’ behaviors, attitudes, 
and feelings before, during, and after child birth.47 PRAMS uses a random sample of 
females residing in the U. S. who have recently given birth and specifically oversamples 
minority populations and women who have had high-risk births.47 It consists of a set of 
core questions that are asked by all participating states, and an additional set of 
questions unique to each state.47 Masho and colleagues’ analysis only examined 
responses to the core questionnaire from women who have given birth to live, singleton 
infants.19 Women who delivered multiple infants, or for whom responses were missing 
information for pre-pregnancy height and/or weight, or breastfeeding initiation, were 
excluded from the sample.19 Pre-pregnancy height and weight were self-reported and 
used to calculate BMI.19 BMI measurements were categorized as underweight (<18.5 
kg/m2), normal weight (18.5-24.9 kg/m2), overweight (25.0-29.9 kg/m2), and obese 
(>30.0 kg/m2).19, 48  
 Postpartum breastfeeding initiation was defined as “ever breastfed,” meaning 
that the infant received some breast milk at least once.19 Information concerning 
breastfeeding was explicitly asked as “Did you ever breastfeed or pump milk to feed 
your new baby after delivery, even for a short period of time?”19 Women were given the 
options “yes” or “no” to respond.19 Those who answered “yes” were categorized into the 
“breastfeeding initiation” group, and those who answered “no” were categorized into the 
“breastfeeding noninitiation” group.19 Maternal age, race/ethnicity, marital status, 
household income, urban versus rural residence, access to health care, and maternal 
health behaviors were also recoded.19 “Access to care” refers to use of private 
insurance or Medicaid, adequacy of prenatal care, and enrollment in WIC during 
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pregnancy.19 “Maternal health behaviors” include using tobacco or consuming alcohol 
while pregnant, use of prenatal vitamins or folic acid, and exercise frequency while 
pregnant.19  
 Weight frequencies and percentages were generated through descriptive 
statistics to determine the distribution of variables, including pre-pregnancy BMI and the 
decision to not initiate breastfeeding.19 Odds ratios and 95% confidence intervals were 
obtained through logistic regression models for breastfeeding noninitiation.19 Results 
showed that 83.2% of the PRAMS population from 2009-2011 initiated breastfeeding, 
which exceeds the Healthy People 2020 national objective.19, 36 However the results in 
this study may not be generalizable to the population based on the CDC’s 2011 
National Immunization Report that stated 79.2% of infants born that year were ever 
breastfed.49 This discrepancy may be attributed to different study design and population 
sample, in addition to the CDC sample including women who have multi-fetal births.19, 
47, 49  
According to survey analysis 50.4% of all participants reported being normal 
weight before pregnancy, 24.1% were overweight, 21.2% were obese, and 4.3% were 
under weight.19 Slightly over two-thirds (66.6%) of participants were non-Hispanic 
White, 17.9% were Hispanic, 13.5% were non-Hispanic Black, and 8.0% were non-
Hispanic other.19 The majority of women included in the study were between 20 and 29 
years old (52.1%), married (61.4%), and had completed more than a high school 
education (58.3%).19 More than one-third of the population (36.8%) reported a 
household income of $50,000 or more.19  
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Choosing to not initiate breastfeeding was most prevalent among non-Hispanic 
Black women (30.3%) who were younger than 20 years old (30.1%), had completed 
less than a high school education (29.5%), and earned less than $20,000 (27.7%), 
indicating that higher socioeconomic status and completing more education-years may 
be related to intending to breastfeed.19 There were statistically significant associations 
between deciding to not breastfeed and age, education level, race/ethnicity, marital 
status, income, area of residence in the U.S., WIC enrollment, tobacco use, multivitamin 
use, exercise, pregnancy complication, delivery routes, parity, unintended pregnancy, 
stress, and intimate partner violence.19   
 Overall non-Hispanic Black women had the highest rate of not initiating 
breastfeeding across all pre-pregnancy BMI categories.19 When compared to women 
who were normal weight before pregnancy, the likelihood of choosing not to breastfeed 
was higher among underweight, overweight, and obese women.19 Overall, odds of non-
initiation were found to be highest among obese women, when compared to their 
normal weight counterparts.19 Non-Hispanic White women were found to be unique from 
other racial/ethnic groups in that pre-pregnancy overweight and obese status increased 
the chances of not initiating breastfeeding.19 Studies conducted by Liu and colleagues,43 
and Kachoria and Oza-Frank50 indicated increased odds of not breastfeeding among 
very obese and obese non-Hispanic White women. Masho and colleagues’ results were 
the first to indicate pre-pregnancy overweight status as a factor for decreased 
breastfeeding initiation comparing obese and overweight women to normal weight 
women.19 However, these researchers did not find pre-pregnancy BMI status to have a 
significant association with breastfeeding initiation among Hispanic women and non-
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Hispanic Black women.19 This information may indicate that decision to not breastfeed 
is not solely informed by weight status among these populations.19 Psychological 
barriers to breastfeeding include fear of pain associated with breastfeeding,6, 8 fear of 
social isolation,6, 13 and low self-efficacy.13 Pre-pregnancy intentions to breastfeed may 
indicate future breastfeeding outcomes, and some studies have found obese women to 
have lower breastfeeding intentions,13-16 but this is not consistent across the literature.10, 
20 
 In a study conducted in Ontario, Canada, Visram and colleagues investigated the 
relationship between weight status and breastfeeding behaviors within a cohort of 
22,131 women, with a mean age of 30, who gave birth in Ontario hospitals from April 1, 
2008 to March 31, 2010.16 By using data from the Better Outcomes Registry & Network 
birth records database, the researchers were able to collect information concerning 
maternal BMI, maternal and infant characteristics, and breastfeeding practices.16 
Statistical analysis was used to measure for breastfeeding intentions, exclusively 
breastfeeding in the hospital, and exclusively breastfeeding at hospital discharge.16 The 
cohort included 11,327 normal weight women, 6128 overweight women, and 4676 
obese women.16 Underweight women were not included in the cohort.16 Overweight and 
normal weight mothers had similar intentions to initiate breastfeeding (OR 1.03; 95% CI 
0.87 to 1.21), and obese mothers were found to be less likely to intend to breastfeed 
(OR 0.84; 95% CI 0.70 to 0.99).16 Compared to normal weight mothers, overweight and 
obese mothers were less likely to exclusively breastfeed in the hospital (OR 0.67; 95% 
CI 0.60 to 0.75), and at hospital discharge (OR 0.68; 95% CI 0.61 to 0.76).16 The results 
showing that obese mothers may be less likely to intend to breastfeed indicate that the 
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antenatal period is an appropriate time to intervene for breastfeeding education and 
promotion to improve rates among obese populations.16  
THE THEORY OF PLANNED BEHAVIOR 
 The Theory of Planned Behavior (TPB) states that performed behaviors are 
determined by intention, which is informed by behavioral, normative, and control 
beliefs.17 Each of these contribute to intention, and intention ultimately leads to 
performed behaviors.17 Behavioral beliefs consist of the subject’s own attitude towards a 
behavior; control beliefs are the individual’s believed ability that they can perform that 
behavior.17 Normative beliefs are the individual’s perceptions of the opinions of the 
surrounding community about a behavior, where the community may include one’s 
family, friends, mentors, or superiors.17 Each of these factors contributes to overall 
intention to perform a behavior, and when an opportunity for performing this behavior 
arises, the individual’s intentions towards this behavior will dictate, to some extent, what 
actions are exhibited.17 The TPB’s normative beliefs can be applied to the results in 
Masho’s research that found young, non-Hispanic, Black females to be the least likely to 
initiate breastfeeding.17,19 Traditionally low breastfeeding rates are a common trend 
among predominately Black, or African American, communities in the US. 40, 42, 43 The 
group noted by Masho to have the lowest initiation rates were Black females who were 
20 years old or younger, had less than a high school education, and a household 
income less than $20,000.19 The authors propose that these mothers have not been 
exposed to a culture that supports breastfeeding and their community’s normative 
beliefs have generated behaviors and beliefs opposed to breastfeeding, and control 
beliefs that they would not be successful if they tried to breastfeed.17   
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When considering the TPB and intention to breastfeed one can assume that the 
individual has a positive, negative, or neutral attitude towards breastfeeding that makes 
up their behavioral belief.17 The opinions of the individual’s peers may also be positive, 
negative, or neural and compose the normative beliefs that will inform intention.17 
Normative beliefs may vary based on experiences observed from family members or 
peers who have or have not breastfeed.17 The individual’s control beliefs are their 
perceived ability to breastfeed if the opportunity for them to do so were to arise.17 Each 
of these will provide a basis for intention to initiate breastfeeding.17 So, with the TPB, 
one can say that a woman’s intention to breastfeed a future child is formed by her own 
opinion concerning breastfeeding, her belief in her ability to breastfeed, and the 
opinions of those in her environment.17 Meaning, that if an individual lives in an 
environment where the general opinion of breastfeeding is for it to be an acceptable 
behavior, the individual is likely to also believe breastfeeding is acceptable and may 
have an intention to breastfeed the future.17 Based on these constructs, opinions on 
breastfeeding are likely modified by the individual’s environment as the individual 
matures into adolescence and adulthood.17  Moreover, in accordance with the TPB, 
negative behavioral beliefs concerning body size and shape could influence 
breastfeeding intention by functioning through these constructs and lowering one’s own 
confidence in the ability to breastfeed.17 Therefore, the constructs of the TPB may be 
important to consider when exploring the intention to breastfeed in the adolescent 
population, which may be at greater risk of experiencing issues of negative body image.  
22-25, 51, 52 
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OUTCOMES OF BREASTFEEDING INTERVENTIONS 
 Spousal support has been shown to be a positive indication of breastfeeding 
initiation.15, 53-55 In a randomized control trial conducted in Baltimore, Maryland at Johns 
Hopkins Hospital, expectant fathers were assigned to intervention or control groups that 
attended a class on breastfeeding and parenting skills (intervention group), or a 
parenting class that did not include breastfeeding education (control group).55 Fifty-nine 
couples completed the study; both classes were led by the same peer-educator who 
included open discussion with the lecture.55 At two, four, and eight weeks postpartum 
partners of the expectant fathers were interviewed about their breastfeeding practices.55 
At the end of the study 74% of women whose partners had been assigned to the 
intervention group had initiated breastfeeding, while only 41% of women from the 
control group initiated breastfeeding.55 The data show that fathers can be influential as 
breastfeeding advocates, but between the intervention and control groups there was no 
significant difference in breastfeeding duration.55  
BODY MASS INDEX AND BREASTFEEDING OUTCOMES  
 A retrospective epidemiological study conducted in Belgium used a sample of 
200 post-partum women to measure breastfeeding intention and initiation based on 
variations in pre-pregnancy BMI.15 All study participants delivered a singleton, live birth, 
at the University Hospital in Leuven, Belgium between 2006 and 2007.15 Women in the 
study were categorized into four groups, based on their pre-pregnancy BMI, according 
to the WHO cutoffs for BMI: underweight (<18.5 kg/m2), normal weight (18.5-24.9 
kg/m2), overweight (25.0-29.9 kg/m2), and obese (>30.0 kg/m2).15, 48 Women were 
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excluded from the study if they met the following criteria: pre-existing diabetes, 
insufficient Dutch language skills, or insufficient contact information.15  
 Data were obtained through pre-pregnancy medical charts and administering a 
questionnaire during a telephone interview between three and six months after 
delivery.15 The validated questionnaire consisted of 11 questions that were based on 
the University of Hasselt questionnaire for investigating the nutritional habits of infants.15 
The questionnaire asked “Did you intend to breastfeed already at the beginning of your 
pregnancy?” and “Did you actually breastfeed your baby at any time?”15 The survey also 
asked about breastfeeding exclusivity or mixed feeding, feeding intervals, duration, and 
physical complaints from breastfeeding, if their child was still breastfeeding, and what 
prompted breastfeeding cessation, if not.15 Statistical analysis of participant responses 
included ANOVA, post hoc test, and Kruskal-Wallis test for continuous variables, and a 
chi square test was used for categorical variables.15 In logistic regression models, 
breastfeeding initiation was used as the dependent variable with pre-pregnancy BMI, 
age, tobacco use, parity, gestational weight gain, gestation length, delivery method, and 
hypertensive disorders as independent variables.15 Pre-pregnancy BMI was used as a 
continuous and categorical variable.15 
 In this study’s sample population 64% of underweight, 92% of normal weight, 
80% of overweight, and 68% of obese women reported intending to breastfeed, and 
results showed that significantly fewer underweight and obese women intended to 
breastfeed (p=0.004) compared to their normal weight counterparts.15 Results found 
statistical significance indicating that fewer underweight and obese women intended to 
breastfeed (p=0.004) and that statistically fewer members of these groups initiated 
18 
 
breastfeeding (p=0.002), though associations between pre-pregnancy BMI and 
breastfeeding intention are likely to be multifactorial and more research, using 
approaches designed to assess causality, is needed.15 Obesity did have a statistically 
significant association with decreased breastfeeding in the first month (p=0.030).15 
Previous review of the relationship between obesity status, pre-pregnancy, and intention 
to breastfeed proposes that anatomical, psychological, and sociocultural factors are 
associated with the decision to not initiate or to end breastfeeding early due to physical 
discomfort as proposed by the researchers.14, 15, 18  
Significantly fewer underweight (62%) and obese (68%) women actually initiated 
breastfeeding (p=0.002) compared to 92% of normal weight and 80% of overweight 
women.15 Overall, women who were underweight or obese were indicated to be less 
likely to initiate breastfeeding (OR=0.302; 95% CI 0.150, 0.608).15  For the entire first 
month post-partum, 52% of underweight, 70% of normal weight, and 56% of overweight 
women were exclusively breastfeeding, while only 34% of obese women reported 
exclusively breastfeeding (p=0.030).15 Maternal age, gestational weight gain, gestation 
duration, tobacco use, and having a Caesarean section, or hypertensive disorders did 
not have a significant effect on breastfeeding initiation.15  
Within the total population, only 40% of all infants were exclusively breastfed until 
three months of age.15 By weight group, 36% of infants with underweight mothers were 
exclusively breastfed at three months, 60% of those with normal weight mothers, 40% 
underweight mothers, and 22% of obese mothers.15 For incidence of any breastfeeding 
at three months of age obese women (52%, p=0.030) reported feeding significantly less 
frequently on demand than women in the other weight categories.15 Eighty-seven 
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percent of underweight women reported feeding on demand, 71% of both normal weight 
and overweight women did so. Obese participants had significantly shorter 
breastfeeding duration compared to other pre-pregnancy BMI groups; 1.8 (IQR 3.4) 
months, compared to 3.0 (IQR 3.1) months for underweight, 3.0 (IQR 2.4) months for 
normal weight, and 3.0 (IQR 3.5) months among overweight women (p=0.024).15  
Results from this retrospective epidemiological study correspond with other 
reports that pre-pregnancy BMI is associated with breastfeeding intentions and 
practices.11, 18, 19 Results indicating that being obese prior to becoming pregnant is 
associated with decreased breastfeeding intention and duration is in agreement with 
findings from a systematic review completed by Amir and Donath.14 However, results 
indicating associations between underweight pre-pregnancy BMI and lower intentions 
and initiation are contraindicated by previous findings from Giovannini and colleagues 
research on Italian mothers.12 It is important to note that the associations presented 
here between pre-pregnancy BMI and breastfeeding intentions and practices are only 
associations and do not confirm causal relationships.12 
BODY IMAGE CONCERNS DURING PREGNANCY AND BREASTFEEDING OUTCOMES 
 
 Brown and colleagues examined associations between body image concerns 
during pregnancy and subsequent breastfeeding intention and duration among women 
from the United Kingdom.11 The researchers used a two-part, self-reported 
questionnaire administered during pregnancy and six months after childbirth.11 The 
participants were recruited from antenatal classes, local mother and infant groups, and 
online pregnancy and mother forums.11 Women 16 years of age or older, in the second 
or third trimester of their pregnancy, and who were residents of the United Kingdom 
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were eligible to participate in the study.11 Exclusion during phase one consisted of 
inability to provide consent, substantial health problems for the mother or infant, known 
breastfeeding contraindications, and multiple pregnancies.11 Exclusion during the 
second phase included multi-fetal births, premature delivery, and low birth weight.11 
Before encountering any exclusion criteria, 324 mothers competed the first phase of the 
survey and, of these participants, 128 completed both phases of the questionnaire and 
met inclusion criteria for analysis.11 The mean age of participants was 29.34 years and 
they had on average completed 13.03 years of education.11 
The questionnaire was administered as a paper copy in face-to-face settings and 
online by the questionnaire platform SurveyMonkey.11 The prenatal questionnaire used 
in phase one of the study investigated body image during pregnancy; such as concerns 
towards developing stretch marks and changes in physical appearance, body image, 
weight, and intentions to breastfeed.11 The postpartum questionnaire used in the 
second phase measured actual duration and experiences encountered while 
breastfeeding.11  
Researchers found that there were three main body image concerns in the 
prenatal participant population, which they labeled as: “pregnancy body image”, 
“prospective postnatal body image”, and “dieting during pregnancy.”11 The concern for 
pregnancy body image referred to participants’ thoughts about their body while 
pregnant; prospective postnatal body image indicated participants’ concerns for how 
their body would appear after giving birth; and dieting during pregnancy to described 
participants who did diet while pregnant.11  
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Pre-pregnancy BMI status was associated with body image while pregnant 
(p=0.001), and concerns about body image and dieting while pregnant were found to be 
significantly associated with pre-pregnancy BMI (p=0.005).11 The researchers did not 
find significance between BMI and postnatal body image.11 Mothers who planned to 
provide infant formula were found to have greater body image concerns.11  The 
researchers did not report the BMI measurements of these women.11 All three body 
image factors were associated with planned breastfeeding duration. 11 A linear 
regression was used to determine which factors were predictive for planned 
breastfeeding duration and found that post-natal body image was no longer significant 
(p=0.90), but prepregnancy body image (p=0.004) and dieting while pregnant (p=0.020) 
remained significant concerning duration.11 When significance was explored further with 
linear regression analysis for predictive factors of planned breastfeeding duration 
prospective postnatal body image was no longer indicated to be significant (p=0.90).11 
However, body image during pregnancy (p=0.004) and dieting while pregnant (p=0.020) 
remained significant.11 
Analysis also found that mothers who discontinued breastfeeding before six 
months had greater body image concerns, and were more likely to stop breastfeeding 
due to embarrassment or perception of changed breast shape, compared to those with 
less concern about body image.11 Increased postpartum weight gain at six months was 
also associated with shorter breastfeeding duration.11 The researchers’ suggested that 
mothers with greater body image concerns are less likely to initiate breastfeeding due to 
embarrassment or assumed changes in appearance.11 These results indicate that 
anticipation and perceptions about breastfeeding are directing choices to refrain from 
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breastfeeding rather than real negative experiences.11 These findings suggest that 
premeditated assumptions about the effects of breastfeeding, measured during 
pregnancy, may have greater influence over feeding choices than actual negative 
experiences of difficulties with breastfeeding.11    
BODY IMAGE AND BREASTFEEDING INITIATION AMONG WOMEN CATEGORIZED AS 
UNDERWEIGHT PRIOR TO PREGNANCY 
 
 Giovannini and colleagues examined associations between pre-pregnancy BMI 
and breastfeeding among 1272 women at the San Paolo Hospital in Milan, Italy from 
September 2004 to June 2005.12 Pre-pregnancy BMI was calculated from self-reported 
pre-pregnancy body weight and measured height, and their newborns’ birth weight data 
were also collected prior to hospital discharge.12 Women with a pre-pregnancy BMI of 
19.8 kg/m2 were categorized as underweight and women whose pre-pregnancy BMI 
was between 19.8 to 26 kg/m2 were categorized as normal weight.12, 56 Women with a 
pre-pregnancy BMI of 26 kg/m2 or greater were categorized as overweight or obese and 
were excluded from the study.12, 56 The researchers cited outdated parameters for BMI 
categories. 56 Prior to1998 public health authorities in the U. S. defined the BMI for 
normal body weight with the parameters used in this study, but adopted to the World 
Health Organizations BMI standards that year.57 This study was conducted in Italy, 
which has always followed the WHO BMI parameters to the author’s knowledge, and 
published in 2007.12 They researchers in this study did not provide a reason for using 
the outdated BMI criteria.12 After delivery mothers were instructed to record when they 
discontinued breastfeeding and when non-milk liquids, semi-solid foods, or infant 
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formula were introduced.12 Interviews, including questions about breastfeeding 
practices, were conducted at one, three, six, nine, and twelve months after delivery.12 
 Within 48 hours of delivery, 97.3% of women who were underweight prior to 
pregnancy and 97.1% of women who were normal weight prior to pregnancy initiated 
breastfeeding (p=0.953).12 At hospital discharge, 83.5% of underweight and 80.2% of 
normal weight women were exclusively breastfeeding.12 Analysis showed that pre-
pregnancy underweight status was positively associated with exclusive breastfeeding at 
two (p=0.027) and three (p=0.031) months post-delivery, and continuation of any 
breastfeeding six months after delivery (p=0.032).12 Nearly half  of normal weight 
women (49.5%) reported exclusive breastfeeding at two months, 42.2% at three 
months, and 5.0% at six months.12 Variables that were not found to have significant 
associations with breastfeeding initiation were Caesarian section delivery and the 
mother not having been breastfed as an infant.12 Data collected from this sample 
indicated that women who are underweight prior to pregnancy may be more inclined to 
exclusively breastfeed; the researchers note that this portion of the sample possessed 
more years of higher education attainment.12 Women who were underweight prior to 
pregnancy had 12.7 years (SD +3.1) and normal weight women had 12.1 (SD +3.2) 
years of education.12 Education level has been shown to be an indicator of increased 
breastfeeding proclivity and may explain the results of this analysis.12   
VARIATIONS IN BODY IMAGE PERCEPTION RELATED TO RACE AND ETHNICITY 
 
Race and ethnicity are social constructs and differences in breastfeeding 
behavior observed between different population groups may be the result of 
sociocultural factors.58 For example, choosing to formula feed is reported to be a 
24 
 
cultural norm among non-Hispanic Black women, and breastfeeding is considered an 
atypical behavior.36, 42 It has been established that there are cultural variations in what is 
considered to be an attractive body weight, and this may be an important consideration 
when assessing body size satisfaction and its relationship with intention to breastfeed.59  
For example, in a qualitative study exploring obese African-American and Caucasian 
women’s perceptions about approaches to weight loss counseling, researchers found a 
distinct variation in self-esteem and body image between the two groups.59 They found 
that the Caucasian women exhibited more depression and shame about their weight 
status, and African American women showed more pride and body acceptance.59 Given 
these differences and the lower rates of breastfeeding initiation among African-
American women, as compared to Caucasian women, it is probable that the relationship 
between body size satisfaction and breastfeeding intent may differ by race.14, 15, 19, 50, 60, 
61  
BREASTFEEDING INTENTIONS AMONG PREGNANT 
ADOLESCENTS  
Sipsma and colleagues’ research sought to measure breastfeeding intentions 
among pregnant adolescent females and their male partners using data from a larger 
observational cohort study collected from July 2007 to February 2011 in Connecticut.45 
This cross-sectional analysis analyzed data collected from interviews with pregnant 14-
21 year old females who were in their second or third trimester and the father of the 
unborn child.45 The researchers only measured breastfeeding intentions during 
pregnancy and did not follow up with actual practices after childbirth.45 Their analysis 
indicated that approximately 73% of female respondents intended to breastfeed and 
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80% of male partners wanted their partner to breastfeed.45 The most common reasons 
for wanting to breastfeed, or wanting a partner to breastfeed, were that it is “healthier for 
the baby” and is “a more natural way to feed the baby.”45 Actual breastfeeding behavior 
may be most directly related to breastfeeding intention, as indicated by the TPB.17, 45 In 
populations of older women, breastfeeding intention has been shown to be associated 
with older age, higher education level, prior experience breastfeeding, and being 
supported by partners, family members, and peers.62, 63 There is little research 
concerning adolescent mothers and breastfeeding intention, and because concerns in 
this population may be different than in older age groups64 it is important to determine 
what influences younger women’s intentions to breastfeed.45   
 The researchers measured for potential associations between socio-
demographic factors; these factors were age, years of education, if they were currently 
in school, race/ethnicity, household income, parity, and use of alcohol, tobacco 
products, or marijuana.45 The sample was initially analyzed using means and 
frequencies for socio-demographic and relationship characteristics, and then 
frequencies were determined for breastfeeding intentions and if they differed by gender 
with McNemar’s chi square test.45 Level of couples’ agreement was measured using a 
kappa statistic.45 Frequencies and McNemar’s chi square tests were conducted to 
describe reasons for intending to breastfeed or not to determine if there were 
differences by gender.45 Logistic regression was used to detect possible associations 
between breastfeeding intentions, partner intentions, and relationship characteristics for 
each gender.45  
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Results from the statistical analysis showed that on average, female participants 
were 19 years old and males were 21 years old.45 There were 296 couples participating 
and most participants came from low-income backgrounds, though male participants 
had significantly higher household incomes than females.45 For the majority of 
participants, this was their first pregnancy; 40% of female, and 49% of males were non-
Hispanic Black.45 Almost two-thirds of participants were living with their partners.45 
Instances of intimate partner violence (IPV) was reported more often among males than 
females; 49% of males reported instances of IPV enacted towards them by their 
partner, and 31% of females reported encountering of IPV.45 Almost 73% of females 
said they intended to breastfeed, and 80% of males said they wanted their partner to 
breastfeed.45 This was found to be significant (p=0.014).45 Both partners had intentions 
to breastfeed in 67% of couples, and both partners did not have intentions, or want her 
to breastfeed, in 14% of couples. 45 In 13% of couples only the male wanted the female 
to breastfeed, and in 6% of couples the females had intentions to breastfeed but her 
partner did not.45 There was a moderate level of agreement among couples at (κ=0.472, 
p<0.001). 45  
Analysis showed that increased household income was associated with 
significantly higher odds of intending to breastfeed.45 Use of alcohol before pregnancy 
was also associated with higher intentions, while females who used marijuana had 
lower intentions to breastfeed. 45 Shorter relationship duration and instances of IPV 
were found to be associated with lower breastfeeding intentions. 45 Males’ intention for 
their female partner to breastfeed was associated with odds to intend to breastfeed 15 
times greater than if her partner did not intend for her to breastfeed.45 
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Among adult females, having support from the infants’ father to breastfeed has 
been shown to be positively associated with breastfeeding initiation and practices.65-67 
However, the connection between supportive fathers and increased breastfeeding 
intentions and behaviors has not been fully ascertained among adolescent 
populations.45 The researchers also supposed that IPV could have an adverse impact 
on breastfeeding intentions as female victims frequently struggle with feelings of 
inadequacy, low self-esteem, and shame after experiencing IPV.68, 69  
THE RELATIONSHIP BETWEEN ETHNICITY AND BODY IMAGE 
 Baugh and colleagues administered questionnaires to 118 female students 
attending two universities in the southeastern U. S.51 The universities included in the 
study were a smaller historically Black university, and a larger traditionally White 
university.51 The researchers sought to examine for differences in body image 
perception based on ethnic identity.51 There is conflicting evidence in the literature 
concerning the influence ethnic background poses for risk for body dissatisfaction 
among females.70 Some research indicates that there is no difference in risk of body 
dissatisfaction or eating disorder based on ethnicity alone and others refute this.71    
 This particular study population was made up of 70 White (59.3%) and 48 Black 
(40.7%) participants.51 Overall the population was made up of 40.7% college freshmen 
and 41.5% sophomores with a mean age of 19 years.51 The researchers administered a 
demographics questionnaire and three surveys to female students enrolled in 
introductory biology, psychology, education, and human sciences courses at each 
university.51 The three surveys included the Multigroup Ethnic Identity Measure (MEIM), 
Body Dissatisfaction Subscale of Eating Disorders Inventory-2, and Contour Drawing 
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Rating Scale. 51 The MEIM was used to measure positive ethnic attitudes and sense of 
belonging; ethnic identity achievement and resolution of identity issues; and ethnic 
practices and behaviors.51 Responses to the questions included in the MEIM were rated 
on a four-point scale ranging from “strongly agree” to “strongly disagree.”51Responses 
were totaled for an available 12 to 48 points.51 The body dissatisfaction subscale 
measured for dissatisfaction of physical attributes related to eating disorder behaviors.51 
Responses to the subscale questions provide a total score ranging from 0 to 27 
points.51 The Contour Rating Drawing Scale consisted of 9 male and female drawings of 
increasing sizes and was used to measure differences between participants’ perception 
of their actual body size and ideal body size.51   
 When comparing Black and White students from the separate universities, there 
were no significant differences in participant’s body dissatisfaction based on their ethnic 
identity.51 But, significant relationships were observed between the Contour Rating 
Drawing Scale and body dissatisfaction (p<0.01).51 Also, there were significant 
relationships when Blacks and White participants were analyzed separately.51 White 
students scored significantly higher (p<0.01), on the body dissatisfaction scales 
(M=1.06) than Blacks (M=0.58).51 Overall, a MANOVA test indicated that there was no 
difference between subject’s ethnic identity and body image.51 Indicating that concerns 
about body shape and size vary, and dissatisfaction may be attributed to actual weight 
status, not cultural identification.51, 72 Analysis results showed White women have a 
higher risk of body dissatisfaction, but Black women may have more similar risk of 
dissatisfaction than prior research suggests.51 In this population of college females, 
Black and White women had similar body dissatisfaction scores, suggesting that Black 
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women may be at just as great a risk for eating disorder behaviors as White women.51 
These findings may indicate that factors such as education and socioeconomic status 
may influence body image more than race.51 Analysis also showed that both groups 
were dissatisfied with body size based on responses regarding the contour drawing 
scale.51 Again, these results indicate that both groups exhibit dissatisfaction when 
prompted to compare their current body type to their ideal body type irrespective of 
ethnic identity.51 Those who had the highest scores for the contour drawing scale were 
also shown to have higher scores for body dissatisfaction.51   
 These researchers suggest that the level to which an individual identifies with 
their ethnic group and perceived standard of beauty may contribute to body satisfaction 
more so than just belonging to a particular ethnic group.51, 73, 74 Also, future research 
should examine the similarities between both groups’ perceptions of physical norms and 
if this factor increases risk of disordered eating behaviors among college age females. 
 A study conducted by Quick and Byrd-Bredbenner52 also observed cultural 
influences and body image factors among an ethnically diverse population of college 
females, but found differing results from Baugh and colleagues.51 This study included a 
larger sample size (n=1445) with a more diverse population ranging from 18 to 26 years 
old.52 This sample was predominantly White (58%), but also included Asian (21%), 
Hispanic (11%), and Black (11%) females.52  
 The sample population was recruited through verbal and electronic 
announcements at three U.S. public universities asking females to participate in an 
online survey about their eating practices.52 Data were collected between 2009 and 
2010.52 The researchers sought to comprehensively examine disordered eating 
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behaviors, body image, and psychological factors among their multi-university cohort.52 
The majority of participants were normal weight (71%), but BMI measurements were 
found to vary between ethnic groups.52  
 These researchers compiled a variety of questionnaires that pertained to eating 
disorders, eating behaviors, body image, self-evaluation, and motivation to meet their 
research objectives.52 Self-reported height and weight were used to calculate BMI, and 
demographics for race/ethnicity and age were collected.52 Overall, they found that Black 
women were more satisfied with their body shape and weight, and had fewer eating 
concerns than the other ethnic groups in the study.52 Black women were shown to be 
less likely to compare themselves to figures in the media, and feel less pressured to 
meet physical standards set by the media.52 This group was also found to be less likely 
critique themselves for level of fatness or avoid clothes that would emphasize their body 
shape compared to other ethnic groups.52 Asian women were the only group that had 
positive scores on the Body Image Distortion scale, indicating that overall this group 
perceived themselves to be heavier than they actually were.52 There were limited 
differences in how the groups measured their self-worth in relation to their physical 
appearance, but Black women were found to have the highest self-esteem levels, and 
Asian women were found to have the lowest.52  
These researchers suggest that Black college females may be protected from 
disordered eating behaviors, negative body image, and societal media pressures.52 
These findings agree with conclusions from a 1995 study by Parker and colleagues that 
showed that Black adolescents tend to describe beauty ideals in regards to personality 
traits, like personal style and attitude; and White adolescents define beauty ideals in 
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terms of physical attributes, such as being tall and thin.75 Parker and colleagues also 
reported that Black girls receive more positive feedback from their family and peers 
about their appearance.75 The social environment that these females grew up in may be 
promoting attitudes that resist the predominant cultural view that views thinness as a 
standard of beauty.52 This statement is supported by the TPB normative behavior 
antecedent that the attitudes of one’s culture about a particular behavior or attribute 
contributes to intentions.17, 52 It is possible that Black communities promote body 
acceptance and self-confidence among females, which works to prevent their risk of 
eating disorders and disordered eating behaviors.52  
As noted above, the ethnically Asian participants had lower self-esteem, and 
reported less body satisfaction.52 Hispanic participants reported mixed feelings about 
the relationship between health, weight, appearance, and diet.52 Those that said they 
followed the mainstream, White, western cultural norms were shown to have more body 
image concerns as reported by Schooler and Lowry.52, 76 Acculturation into the 
predominantly White mainstream, American culture has been shown to increase 
disordered eating among Hispanic females.52, 77  
Because this study included a convenience sample, its findings cannot be 
generalized to the greater population of young adult females in the US.52 This study’s 
sample size and diversity within the population reveal pertinent insight into the presence 
of differences between ethnic populations and body dissatisfaction.52  
NORMATIVE DISCONTENT AND BODY DISSATISFACTION  
 Nichter and Vuckovic first used the term “fat talk” in 1994 to describe the manner 
in which adolescent girls discuss their body size or shape, usually with a negative 
32 
 
connotation.78 A study conducted by Salk and Engeln-Maddox used an online survey to 
measure the frequency, content, and impact of fat talk among female college students.79  
The sample included 168 female students from a Midwestern U.S. university who 
participated in the online survey asking questions pertaining to fat talk, measured body 
dissatisfaction, and thin-ideal internalization.79 The researchers determined that fat talk 
is a factor that can reflect or create body dissatisfaction within this population.79  
 Body dissatisfaction among Western cultures, particularly among females, is so 
common that in 1985 Rodin and colleagues gave it the label “normative discontent” to 
refer its status as a typical behavior.80 However, more recently, it was pointed out that 
the prevalence of female body dissatisfaction is also an injunctive norm.81 Meaning that 
females choose to verbalize body dissatisfaction because they think their peers will 
approve of this form of self-degradation.81 With this specification, normative discontent 
not only describes how women feel, but establishes how they should feel about their 
physical appearance.81  
 Participants were recruited through e-mail to participate in a study focused on 
how females converse with their peers in a college setting.79 The recruitment email was 
sent to multiple campus list serves and posted on college women’s Facebook pages.79 
Participants were prompted to write a conversation script in response to the prompt 
“Ugh, I feel so fat.”79 They were instructed to write a conversational script with the 
perspective that they were speaking to one of their real friends.79 Participants could 
write up to seven entries for back and fourth dialogue.79 The majority of participants 
(n=94%, 56%) completed all seven entries.79 After writing the script participants were 
ask to determine if the specific friend they imagined having the conversation with was 
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“actually fat” on a 1 to 7 point scale.79 The possible scaled responses ranged from 1 
(no, she’s very thin) to 4 (she’s average weight) to 7 (yes, she’s very overweight).79 
Results of the participants average rating of their friends’ body size was near the 
midpoint rating with a mean of 3.47 (SD=1.11); specifically 46% reported that their 
friend was average weight, and 16% rated the friend as being above average weight, 
and 40% rated the friend as being below average weight.79 Meaning, that when 86% of 
participants were writing their fat talk response script, the friend they imagined having 
the conversation with was not actually overweight.79 
 Survey participants were then asked to report if they participated in fat talk with 
their peers.79 Possible responses ranged from 1 (it’s extremely rare) to 5 (it’s extremely 
common).79 They were also asked to indicate their attitudes towards fat talk, why they 
engaged in fat talk, and their reaction to hearing fat talk.79 A body dissatisfaction scale 
was used to measure participant’s dissatisfaction with the general size and shape of 
their body, and how often they felt unsatisfied about their body.79, 82 
 The Sociocultural Attitudes Toward Appearance Questionnaire-3 was used to 
measure thin-ideal internalization.83 This 30-item scale uses four subscales to measure 
social influences on body image, but only the subscale pertaining to internalization was 
included in the study.83 This included questions like “I would like my body to look like the 
models who appear in magazines” and provided responses ranging from 1 (completely 
disagree) to 5 (completely agree).83 Participant’s responses were combined and scored 
to indicate level of body image disturbance.79 Results show that the majority of 
participants (n=149, 93%) engage in fat talk with their peers.79 The distribution of 
frequency of fat talk was relatively even: 29% of participants reported frequently 
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engaging in fat talk, 35% moderately did so, and 36% rarely did.79 Participants’ BMI 
based on self-reported height and weight was not significantly related to how often they 
engaged in fat talk (p=0.85) or how common they think fat talk is among college females 
(p=0.42).79 Interestingly, the mean BMI of the 11 participants who reported never 
engaging in fat talk (m=21.52, SD=2.58) was not significantly different from the mean 
BMI of those who did report that they engage in fat talk (M=21.88, SD=2.56).79 These 
results show that there was not connection between body size and frequency of 
complaining about body size.79  
 The fat talk conversation scripts were analyzed and coded by two-research 
assistants who identified five themes for the meaning of fat talk.79 These were 1) state-
level fatness, related to feeling bloated or low-self confidence; 2) unhealthy behavior, 
feeling fat due to low physical activity and not eating healthy; 3) reassurance, wanting 
peers to reassure her that she is not fat; 4) body dissatisfaction—not specified, feeling 
dissatisfied without a specific time fame or reason; and 5) evidence, discussion reasons 
why her body size in intolerable.79 More than half of the population reported that they 
believe engaging in fat talk makes them feel better about their own body, and that when 
they initiate fat talk they hope their friends will respond by assuring that they are not 
actually overweight.79 Common themes were also identified in relation to desired 
response to fat talk: 1) denial, wants reassurance that she is not fat; 2) direct 
compliment, wants to be told that she is thin or attractive; 3) desire strategies, wants 
advice for how to lose weight and be healthy; and 4) emotional support, the participant 
wants support in dealing with the stress caused by body dissatisfaction.79  
 Participants were also asked about their reactions to fat talk, and the most typical 
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response was that engaging in fat talk helps reassure them that they are not alone in 
feeling bad about their body.79 The second and third most frequent reactions indicated 
being annoyed with others body image concerns, or to feeling like they are being 
manipulated to affirm a friend’s body image.79 A small portion of the population (n=20, 
12%) indicated that fat talk actually made them feel worse about themselves, further 
analysis showed that these women were heavier than those who reported annoyance 
related to fat talk and feeling manipulated to reassure their friend.79 
 The causal relationship between body dissatisfaction and engaging in fat talk 
within this population was unclear.79 Complaining about body size was shown to 
increase dissatisfaction, or body dissatisfaction may cause fat talk to help relieve the 
stress that is causes.79 It seems that women are looking to their peers to help them deal 
with the stress caused by their dissatisfaction, and this behavior is such a regular 
occurrence among women, particularly normal weight women, that few participants 
indicated that they would think to respond to fat talk by asking why their friend was 
feeling heavy.79 Fat talk appears to reinforce the ideal thin body image that that being 
dissatisfied with your own appearance is normal.79 Because this is a normal behavior 
that appears to be supported by the college environment in this study, women may feel 
pressured to participate in fat talk because it is what their friends are doing.79 The 
researchers conclude by pointing out that the results are related to feeling fat, not actual 
weight status.79 
FIGURE DRAWING SCALES TO ASSESS BODY IMAGE  
 It is thought that some factors that contribute to body image can be measured 
with figure drawing scales.84 These are objective tools that can be used to assess an 
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individual’s body image perception, particularly body image disturbance and body image 
dissatisfaction by asking subjects to select a contour drawing from an ordered array of 
body sizes that best represents their current or ideal body shape.84 Body image 
disturbance (BID) is any variation in thought, behavior, or perceptual disturbance 
directly related to an aspect of physical appearance.85 Body dissatisfaction is 
considered to be the difference between one’s perceived size and their ideal body size, 
this is different than body distortion.84 Body distortion is the misperception of actual 
body size.85 An individual’s perception of each of these contributes to a positive or 
negative body image.85 Positive body image is an individuals’ appreciation, protection, 
and acceptance of their physical self, while negative body image is a separate construct 
that identifies with negative affect or low levels of cognition towards ones’ body.86 
Gardner and Brown reviewed a variety of figure drawing scales for body image 
assessment available for both genders and various age groups.84 The researchers 
found that while there are advantages to using figure drawing scales, there are also 
disadvantages.84 Advantages include flexibility in administration on paper or computer 
interface, and scales available for different genders and age groups.84 Disadvantages of 
many figure drawing scales include unrealistic representations of human figures that are 
disproportionately sized, and most scales have nine or fewer figure options; when so 
few options are available the test-retest reliability may be skewed.84 Another problem 
they found with many scales is the indication of Caucasian ethnicity in the figures’ facial 
and body features which are not appropriate when administering figure drawing scales 
among diverse ethnic groups.84 However, Gardner and another research partner, 
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Jappe, have developed and validated a figure drawing scale that seeks to address and 
overcome these shortcomings.87  
Gardner and Jappe developed and validated the Body Image Assessment Scale-
Body Dimensions (BIAS-BD) based on anthropometric dimensions of U.S. adult men 
and women (Figure 2.1).87 Meaning, instead of the central figure in the array being the 
BMI located centrally between 18.5 and >40, the central figure represents the average 
BMI of the adult U.S. male (27.8) or female (28.2).87 In addition, the gender-specific 
scales consist of an array of 17, rather than 9, figure drawings.87 The array of drawings 
span from 60% below to 140% above the average adult male and female BMI.87 
Differences between consecutive figures represent a 5% change in body weight.87 The 
figures are simple contour, or silhouette, drawings void of any facial features, hair, or 
other characteristics that may be identified with any racial or ethnic group.87 The figures 
developed by Gardner and Jappe’s are shown below in Figure 2.1.87 
 




The 17 figures representing male and female body shapes were constructed with 
anthropometric surveys and stereophotometric data from the U. S. Air Force Material 
Command.88 The Air Force Research Laboratory then used these data to develop the 
Generator of Body Data (GEBOD) computer program.88 Through regression equations, 
GEBOD can generate accurate human dimension for men and women based on 
individual height and weight.88 Data from 4,325 participants were collected by the Air 
Force to develop the regression equations for GEBOD, and the program is able to 
generate 29 different body dimensions including neck and head circumference, 
shoulder width, and so forth.88 
Data from the 2004 National Center for Health Statistics were used to build the 
17-figure scale.87, 88 The report stated that the average male, 20 to 64 years old, is 69.5 
inches tall and weighs 191 pounds, and has a BMI of 27.8, and the average female in 
the same age range is 64 inches tall and weighs 164.3 pounds, and has a BMI of 
28.2.87, 88 These data were used to generate the subsequent figures representing higher 
and lower BMIs for males and females.87, 88 
The BIAS-BD scale was validated through a study involving 207 undergraduate 
psychology students, 66 males and 141 females.87 Participants were asked to choose 
drawings that aligned with their perceived and ideal body size and self-reported their 
height and weight.87 Participants were re-tested two weeks later for reliability and the 
scale was shown to have validity with correlations near the 0.80 standard for men and 
women.87 This scale can also be used to measure perceived body size distortion as the 
participant’s selected figures can be compared to their self-reported or actual BMI to 
indicate over- or underestimated body size.87 
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PRIMARY VERSUS SECONDARY DATA ANALYSIS 
 Primary and secondary data analyses are methods used by academic and 
professional researchers to apply previous findings and answer emerging research 
questions.89 Determining which method to use is dictated by the research question, 
population studied, time and financial constraints and, if applicable, when data have 
already been collected from the population being studied.89 In primary data analysis, the 
researcher will have designed their own study before collecting, analyzing, and 
reporting their findings.89 However, in secondary data analysis the researcher has 
elected to design a study around a body of data that has been previously collected by 
other researchers or agencies, often by a government organization or university.89 Both 
research approaches have their own advantages and limitations, and both are 
appropriate research methods as determined by the researcher’s ultimate goal. 89  
 Primary data can be collected through administrating surveys, facilitating focus 
groups, conducting interviews, or by direct observation.89 Use of primary data is 
appropriate when analyzing a specific hypothesis, but is not always economically 
possible.89 Primary data collection can be expensive and, depending on the data 
collection method and population, it can be difficult to achieve an adequate sample size 
within time constraints.89 Government organizations, research institutions, and some 
universities regularly administer population-specific surveys that result in large data sets 
that may become available on the Internet for secondary data analysis with no 
additional charges.89 These large data sets may contain responses to a wide variety of 
research questions, making them ideal for analysis by researchers who do not have the 
finances or time to collect their own data to answer their specific research queries.89 
40 
 
These data sets often include a larger sample population and ask more questions than 
a single researcher could collect on their own.89 The advantages of using secondary 
data are its low costs, high number of subjects, and large body of collected information 
that is readily available.89 In the case of secondary data analysis the responses have 
already been collected and these studies take less time to organize, unlike in primary 
data collection studies that may take months or longer to design and administer.89 One 
of the greatest disadvantages associated with secondary data analysis is the 
researcher’s loss of control.89 By electing to use secondary data the researcher may 
have access to a larger sample size and responses to questions he or she does not 
plan to use in their particular research.89 The opposite of this is an advantage in primary 
data analysis where the researcher has designed a study around their specific research 
questions.89 In many cases, secondary data sets were originally used as primary data 
before becoming available as secondary data.89  
 Through technological innovation and the world becoming more connected by 
the Internet, data collection has become more accessible through online surveys and 
secondary data has become easier to access.89 The use of secondary data is becoming 
more important as numbers of researchers with unique research perspectives are able 
to use more complex analyses to learn about the population they are studying and to 
apply their findings to policy and industry innovations.89 
 Secondary data sets often include a large sample of the population in question 
such as pregnant mothers, adolescents, or minority populations.89 It is possible for the 
data set to represent the entire U.S. population through the Census that is conducted 
every 10 years.89 Disadvantages of primary data collection are its smaller number of 
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observations that are not large enough to allow for the use of advanced analytic 
methods.89 An important advantage to collecting and using primary data, is the 
researcher can design their collection methods according to the specific needs of their 
research, and respondents’ information and consent to collect further information after 
the first data collection wave may be available.89 The secondary data analyst renounces 
this level of control by opting to use data that were collected by a third party.89 Also, in 
secondary data analysis the respondents may or may not be available to contact for 
additional information, but that this method decreases research costs, saves time, and 
contributes to the literature.89  
SECONDARY DATA ANALYSIS METHODS 
 
 Secondary, rather than primary data, is appropriate to use when there is a data 
set of the researchers population of interest already available, and information 
concerning the researcher’s dependent variable(s) and independent variable(s) are 
contained within that data set.89 Also, secondary data analysis is appropriate if the 
accessible data include certain identifiers of the population of interest, such as 
individuals with Alzheimer’s or pregnant adolescents; or if it is generalizable to the 
population.89 The data set used is dictated by the research question, meaning that the 
participants included in the data set belong to the population being studied.89 It is 
necessary to have proper authorization to obtain the data and the computing skills to 
conduct the analysis used in secondary data analysis, or to have access to appropriate 
support.89  
 Prior to beginning research using secondary data, and especially if using a small 
number of variables from a large data set, it is import to create a codebook that includes 
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the variables which will be included in the secondary analysis.89 This codebook should 
contain the researcher’s variables of interest and a record of each variable removed 
from the original data set.89 The codebook should also include the methodology of 
statistical tests that will be conducted and names of new variables what will likely be 
built or collapsed during that analysis.89 After completing a codebook the researcher can 
use the document as a tool to guide their analysis and keep track of the steps taken and 
results found at each step of statistical exploration.89 
Before conducting any statistical tests the researcher needs to remove all 
variables that are not pertinent to their analysis after recording in the codebook which 
variables are removed.89 Then data cleaning can begin, to ensure that the data set does 
not contain any cases with missing responses or outliers that could skew the results of 
their analysis, or at least that these anomalies have been detected and described.89 
After ensuring that the data are clean the researcher may build any new variables that 
will be important to their later analysis.89 It is vital that the data be “clean” to ensure that 
the new variables are accurate and analytic results are accurate based on true 
responses.89  
CONCLUSIONS   
Most data show that African American, low-income, single mothers with limited 
education are least likely to breastfeed their infants.41 Conversely, Caucasian women 
who have had more education, come from a stable economic background, and are 
married have higher breastfeeding initiation rates.41 However, there are many 
combinations of social circumstances that contribute to increased or decreased rates of 
breastfeeding initiation and early cessation aside from racial and ethnic background.41 
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Though weight status and body image/satisfaction have been linked to breastfeeding 
intention, to the authors’ knowledge this work has been predominantly conducted in the 
prenatal and postpartum population. There does exist research concerning 
undergraduate college students and body image, particularly prevelance of body 
dissatisfaction across ethnicities and weight statuses. 23, 24, 52, 75, 79, 90 However, it is 
possible that body image satisfaction may be associated with breastfeeding intention 
prior to pregnancy, providing an important educational intervention point for 
breastfeeding promotion efforts.  
After reviewing the literature on the factors that influence the decision whether or 
not to initiate breastfeeding, it is evident that little is known about what factors influence 
a woman’s intention to breastfeed before becoming pregnant. Therefore, the present 
study will evaluate the following factors that may inform intention to breastfeed prior to 
pregnancy and body size estimation and satisfaction: prior exposure to breastfeeding, 
geographic area where participants were raised, university attended, race/ethnicity, age, 
calculated BMI, and socioeconomic status. Based on these factors we would like to 
answer the following questions: 
 
1. Do prior exposure to breastfeeding, geographic area where participants were 
raised, university attended, race/ethnicity, age, and calculated BMI contribute to 
breastfeeding intentions? 
2. Do prior exposure to breastfeeding, geographic area where participants were 
raised, university attended, race/ethnicity, age, and calculated BMI contribute to 
body size estimation? 
3. Do prior exposure to breastfeeding, geographic area where participants were 
raised, university attended, race/ethnicity, age, and calculated BMI contribute to 
body size satisfaction? 
4. Are there associations between intention to breastfeed and body size estimation 




CHAPTER TWO: MANUSCRIPT 
BACKGROUND 
 Leading nutrition and public health organizations agree that healthy infants 
should be exclusively breastfed for the first six months of life and continue to receive 
breast milk for one to two years.1-3 These recommendations are based on an extensive 
body of evidence indicating that breast milk is the most effective nutrition option to 
promote the growth of healthy infants.1-3 However, despite this body of evidence, rates 
of breastfeeding initiation and duration are sub-optimal in the U. S..4   
Intentions to breastfeed among pre-pregnant, pregnant, and post-natal 
populations can be examined under the statutes of the Theory of Planned Behavior 
(TPB), based on the woman’s own attitude towards breastfeeding and perceived ability 
that she can control the behavior.17, 86 The TPB states that behaviors are a result of the 
individual’s attitude and perceived ability to perform the behavior, and emphasizes that 
attitudes and perceived abilities are influenced by peers and surrounding community.17  
This study examined if the same factors that are reported to inform breastfeeding 
intentions and behaviors among pregnant and post-natal women also inform intentions 
among the pre-pregnant population.17 Previous research has indicated prior exposure to 
breastfeeding,5, 7 age, 15, 21, 39, 44, 67 race, 6, 19, 29, 40-43 ethnicity,10, 19, 40, 41 region of 
residence in the U.S, 4, 46 body mass index (BMI), 12, 13, 15, 43, 50 and socioeconomic status 
(SES) 9, 10, 19, 45 to be associated with breastfeeding decisions among pregnant and 
post-natal women. These factors have been shown to be associated with breastfeeding 
intention among the pre-pregnant population across various studies.21, 39, 45, 50 Body size 
perception has also been shown to be associated with pregnant and post-natal mothers’ 
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breastfeeding decisions,13, 16, 18-20, 43, 60, 61 and body size perception has been shown to 
inform college-aged females’ decision making and social behaviors.11, 12, 22-25 However, 
to the best of the authors’ knowledge, the relationship between body size perception 
(body size estimation and satisfaction), and intent to breastfeed a future child has yet to 
be explored. Therefore, the objectives of this study were to determine what factors may 
inform 1) breastfeeding intentions, 2) body size estimation, and 3) body size 
satisfaction; and 4) to determine if breastfeeding intention, body size estimation, and 
body size satisfaction are directly related to each other. 
METHODS 
DESIGN AND SAMPLE 
 
Secondary data-analysis90 was completed using selected variables from a 
dataset derived from a baseline survey from a multi-university, longitudinal, United 
States Department of Agriculture-funded research study occurring on eight campuses.91 
Approval of the project protocol was received from the Institutional Review Board of the 
University of Tennessee, Knoxville, prior to the study implementation.  
Recruitment into the Primary Study 
 
During the summer and fall semesters of 2015, researchers from each of the 
eight participating universities recruited incoming students to join a longitudinal research 
study focusing on improving students’ health behaviors by changing dietary intake, 
increasing physical activity, and managing stress. Recruitment occurred at orientation 
sessions or via email. All incoming first-year students were informed about the research 
project and invited to participate in the study if they met the eligibility criteria. Eligibility 
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criteria included being an incoming, first-year university student, 18 years-of-age or 
older, and self-reported consumption of an average of less than two servings of fruits or 
three servings of vegetables a day. In addition respondents had to meet at least one of 
the following eligibility criterion: having a BMI > 25kg/m2, self-identifying as a first 
generation college student, identifying as having an overweight or obese parent, coming 
from a low-income background (as measured by an affluence scale), or self-identifying 
as a racial minority. Students who met these criteria were determined to be eligible for 
the primary study based on these characteristics, which were considered to put them at 
greater risk of heath disparities and developing preventable disease later in life.   
Interested students were asked to attend an assessment session where, upon 
verification of eligibility, the informed consent process was completed. Anthropometric 
measurements (height and weight) were taken and recorded by trained research 
assistants. Eligible students, who consented to participate, were then permitted to take 
the online baseline survey. Only answers from female respondents were used in this 
study. 
Sample Selected for Secondary Analysis 
 
The original dataset, from which the secondary data set was derived, included 
responses from 1,150 undergraduate students. After removing responses from male 




Questions Remaining in the Dataset 
Responses to questions that directly pertained to the research objectives were 
kept in the secondary data set. These included responses to questions pertaining to 
breastfeeding intent,8, 13-16, 19, 45, 62, 67, 92, 93 prior breastfeeding exposure,5, 7 body size 
perception,11, 14, 20 geographic region of residence in U.S. prior to attending college,4, 94 
university attending,4, 46 race, 6, 19, 29, 40-43 ethnicity, 10, 19, 40, 41 age,15, 21, 39, 44, 67 calculated 
body mass index (BMI),12, 13, 15, 43, 50 and SES. 9, 10, 19, 45  
Independent Variables 
 
Breastfeeding Exposure: To assess the level of prior breastfeeding exposure 
among individuals, respondents were asked 1) if they know someone who has 
breastfed, 2) if they have witnessed someone breastfeeding in person, and 3) if they 
were breastfed as an infant. Possible responses to each question included “yes”, “no”, 
“unsure”, and “choose not to respond.” “Choose not to respond” was included as an 
answer choice because all survey responses were forced. A response of “yes” was 
scored with a “1”. All other responses received a score of “0”. Responses were 
summed, resulting in an exposure score of 0 to 3. Based on previous literature 92, 93 
scores were dichotomized into “low breastfeeding exposure” (score of 0-1) and “high 
breastfeeding exposure” (score of 2-3).  
Region of residence prior to attending college: Respondents were asked to 
indicate their region of U.S. residence prior to attending college, with possible 
responses including “Northeastern,” “Southeastern,” “Midwestern,” “Southwestern,” 
“Northwestern,” and “choose not to answer”. Responses were trichotomized based on 
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the United States Department of Agriculture’s region classifications, into 1) Northeast, 2) 
Southeast, and 3) Midwest, Southwest, and Northwest.96 Respondents who selected 
“choose not to answer” were dropped from analyses involving this variable.   
University attended: Respondents were asked to indicate in which state their 
university was located, as a proxy for actual university attended. The names of the 
possible eight states, where a participating university was located, were listed, along 
with the option of “choose not to answer.”  
Race: Respondents were asked to select any and all possible racial groups with 
which they identified. This manner of self-reporting provided respondents the 
opportunity to identify themselves as belonging to one or more races. The possible 
responses included White; Black/African American; Asian; Native Hawaiian or Pacific 
Islander; American Indian or Alaska Native; choose not to answer; or a written text 
response option if the respondent did not identify with any of the options provided. 
Based on responses, race was subsequently categorized into four groups: White, Black 
or African American, Asian, and bi- or multi-racial.  
Ethnicity: Respondents were asked to indicate if they identified as Hispanic or 
Latino, with possible responses including “yes”, “no”, “unsure”, and “choose not to 
respond”. One hundred and thirty-three participants reported that they were Hispanic or 
Latino, 591 reported that they were not, 6 were unsure, and 2 selected “choose not to 
answer”. Only respondents who answered “yes” or “no” were included in our analysis, 
since the researchers cannot assume the ethnicity of those who responded “unsure” or 
“choose not to answer”. Therefore, analysis included a dichotomous variable for those 
who responded “yes”  (n=133), and those who responded “no”, (n=591).  
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Age: The distribution for age indicated that there were a disproportionate number 
of 18 year-olds in the sample population (88.5%). The remaining 11.5% of respondent 
ages ranged from 19 years to over 24 years. Having a greater portion of 18 year-olds 
was anticipated, as most first year college students are that age. However, as slightly 
over 10% of the sample (n=84) was over 18 years of age, the decision was made to 
dichotomize into 18 year-olds and those 19 years of age and older, to detect any 
possible differences by age. 
Calculated Body Mass Index (BMI): The respondents’ calculated BMI was 
obtained from the height and weight measurements recorded by research assistants 
after survey completion. BMI was used as a continuous variable during descriptive 
analysis, but was later categorized based on the Centers for Disease Control and 
Prevention’s (CDC) weight classifications.48 Respondents were categorized as 
“underweight” (<18.5 kg/m2), “normal weight” (18.6-24.9 kg/m2), “overweight” (25-29.9 
kg/m2), or “obese” (>30 kg/m2).48 One outlier was found in the data set based on an 
implausible BMI measurement and was dropped from the analysis. 
 Socioeconomic status (SES): Respondents’ level of SES was determined based 
on whether they self-reported that they were Pell Grant recipients, because these funds 
are allocated to low-income undergraduate students for higher education expenses.95 
Possible responses included “yes,” “no,” or “choose not to answer.” Those who selected 
“no” or “choose not to answer” were combined into one group (“not low income”) so that 




Intention to breastfeed: The survey asked each respondent if she intended to 
breastfeed a future child. Possible responses included “yes”, “no”, “I have not thought 
about it”, “I have thought about it but am unsure,” and “choose not to answer.” Answers 
were dichotomized into “yes” and “no.” Responses categorized as “no” included those 
responding “no,” “I have not thought about it”, “I have thought about it but am unsure,” 
and “choose not to answer.” It was assumed that any of these selected responses 
indicated not intending to breastfeed for this study’s purposes. 
Accuracy of body size estimation: The baseline survey utilized the Body Image 
Assessment Scale-Body Dimensions (BIAS-BD) tool, which portrays an array of figures 
of different body sizes, independently representing males and females.87 Based on their 
expressed gender (in this case, all females), respondents were shown the relevant 
array of figures and were prompted to select a figure that they believed best 
represented their current body size. Respondent’s actual BMI was then compared to the 
BMI category of their selected figure. If respondents selected a figure corresponding to 
their own BMI category, they were categorized as “accurately estimating their body 
size”. If the respondents selected a figure that was not in their actual BMI category, they 
were determined to have “inaccurately estimated their body size”.  
Body size satisfaction: To assess body size satisfaction, we calculated the 
difference between respondent’s reported current weight and reported desired weight. 
Respondents whose reported weight and desired weight were the same were said to be 
“satisfied.” Those whose desired weight was less than their reported weight were 
categorized as “dissatisfied, wishes to lose weight”, and those whose desired weight 
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 The statistical analysis included completion of descriptive statistics to 
characterize the data and assess for normality when relevant. Subsequently, bivariate 
analyses using chi-square to test for statistical significance were completed as, 
ultimately all data were categorical.96 Odds ratio (OR) tests97 were then conducted for 
variables that were found to be significantly associated with the dependent variables. 
Results of the OR tests indicate the likelihood that an outcome will occur under 
conditions of a particular exposure compared to the same outcome occurring in the 
absence of the specified exposure. 
A PRIORI TEST FOR COLLINEARITY 
 
 Prior to beginning the analysis it was hypothesized that responses for 
“geographic region of residence prior to attending college” and “university attended” 
would be highly correlated, based on the assumption that many students attend their in-
state, public university. If they were highly correlated it was determined that it would be 
redundant to include both variables in the statistical analysis. To address this possibility, 
a chi square test for significance was conducted. A significant relationship was detected 
between the two independent variables (p=0.001). Therefore, the “university attended” 
variable was dropped from the analysis. Responses for “geographic region of residence 
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prior to attending college” were retained, due to a greater body of evidence connecting 
region of residence in the U.S. and breastfeeding behaviors.4, 41, 49 
BIVARIATE ANALYSIS 
 
 After constructing the variables into categories that would be appropriate for the 
needs of the analysis, a chi square test was conducted for each constructed 
independent variable with both dependent variables.96 This step of the analysis was 
intended to indicate which variables had a statistically significant relationship with 
intention to breastfeed, accurate body size estimation, and body size satisfaction.  
RESULTS 
The demographic characteristics of the final sample, comprised of 732 
respondents, are summarized in Table 2.1. The majority of respondents were 18 years 
of age (88.5%) and self-reported as being White (73.6%). The largest proportion of 
respondents was from the Southeastern U.S. (41.8%), followed closely by those from 
the Northeastern U.S. (27.6%). Nearly 90% (88.5%) reported knowing someone who  
had been breastfed, most had witnessed someone breastfeeding in person (75.3%), 
more than two-thirds reported being breastfed as an infant (69.8%), and nearly three-
quarters reported intending to breastfeed (74.7%). Though the majority of respondents 
were of a normal weight (57.8%), nearly a third were either overweight (24.5%) or 
obese (11.2%). Slightly fewer than half of the respondents were able to accurately 
estimate their body size (45.8%). Despite BMI category, most of the respondents  
reported wanting to lose weight (80.6%). Few reported being satisfied with their weight 
(11.6%), and even fewer reported wanting to gain weight (7.8%). The majority of 
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Table 2.1 Sample Population’s Characteristics and Survey Responses (n=732) 
Variable n (%) Variable n (%) 
Age, in years, at 
survey completion 
   18 
   19  
   20  
   21  
   22  
   23 










Body Mass Index 
   Underweight (<18.5) 
   Normal weight (18.5-24.9) 
   Overweight (25-29.9) 
   Obese (>30) 
Accuracy of Body Size 
Estimation 
    Accurate 











   Yes 
   No 
   Don’t know/Unsure 






Intention to, or support a 
partner, to breastfeed a future 
child 
   Yes 
   No  








   White 
Black or African   
American Asian 
   Native Hawaiian or 
Other Pacific Islander 
   American Indian or 
Alaska Native 
   Other 











Do you know someone who 
has breastfed a baby? 
   Yes 
    No 
   Unsure 
   Choose not to answer 
Have witnessed a woman 
breastfeeding in person?               
   Yes 
   No 
   Unsure 













Region of residence 
prior to attending 
college 
   Northeastern 
   Southeastern  
   Midwestern  
   Southwestern  
   Northwestern  









Were you breastfed as a 
baby? 
   Yes 
   No 
   Unsure 








   Low 
   High 





Body Size Satisfaction 
   Satisfied 
   Dissatisfied, lose weight 







respondents (60.1%) did not report receiving financial support via the Pell Grant 
program, indicating that most of the sample does not come from a low-SES 
background. 
FACTORS ASSOCIATED WITH INTENTION TO BREASTFEED 
 
In this sample, geographic region of residence prior to attending college, ethnicity 
(of those responding “yes” or “no” to this question), age, BMI, and SES were not related 
to intention to breastfeed a future child (Table 2.2). However, a significant, positive, 
association was found between intention to breastfeed and high or low breastfeeding 
exposure (p=0.001). Significance was also found concerning intention and race 
(p=0.032). A greater portion of those who answered that they intend to breastfeed a 
future child reported having higher previous exposure to breastfeeding. This relationship 
was further examined with an odds ratio (OR), results of which indicated that those who 
had a high level of prior exposure to breastfeeding were five times more likely to intend 
to breastfeed a future child, compared to those with a low exposure (OR=5.368; 95% 
CI, 3.511 to 8.207; p<0.001). Interestingly, over four-fifths (84.8%) of respondents had a 
high level of breastfeeding exposure, but just over two-thirds (68.2%) reported that they 
intended to breastfeed a future child.  
A series of OR tests were conducted to determine the odds of a respondent 
reporting that they intend to breastfeed based on their racial background. Because OR 
tests must be conducted in a two-by-two pattern we compared responses from 
Black/African American, Asian, and Bi or Multi-Racial individuals to those from White  
individuals in three separate tests. Responses from White respondents were included in 
each OR because this group made up the largest portion of the sample population. No  
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Table 2.2: Chi-Square Results: Intention to Breastfeed and Variables of Interest 
*Indicates statistical significance 




Variable Intention to Breastfeed p-value 







































































BMI category (kg/m2) 
Underweight (n=48) 


























significant differences in intention were detected between White or Black/African 
American respondents (OR=0.787; 95% CI, 0.466 to 1.329; p=0.222), or between White 
and Bi/multi-racial respondents (OR=0.923, 95% CI, 0.513 to 1.658; p=0.445). 
However, there was a significant difference detected between White and Asian 
respondents in a negative direction (OR=0.440; 95% CI, 0.251 to 0.770, p=0.004). 
These results indicated that for every ten White respondents in this sample who intend 
to breastfeed, only four Asian respondents intended to do so.  
FACTORS ASSOCIATED WITH ACCURACY OF BODY SIZE ESTIMATION 
 
 
Of the 423 normal weight respondents, most did not accurately estimate their 
body size (n=245) (see Table 2.3), which may indicate that they view themselves as 
either lighter or heavier than their actual weight. Underweight respondents (n=48) 
demonstrated equal abilities to accurately and inaccurately estimate their size. Of the 
179 overweight respondents in the population, most inaccurately estimated their body 
size. Finally, obese respondents (n=82), were the most accurate at estimating body 
size, with only five respondents underestimating their weight status. 
The chi-square analysis did not detect significant relationships between accuracy of body 
size estimation and breastfeeding exposure, geographic region of residence prior to 
attending college, race, ethnicity, age, or SES (Table 2.3). However, there was a 
statistically significant relationship detected between BMI category and accuracy of 
body size estimation (p<0.001). While the results of the chi-square test for BMI and 




Table 2.3: Chi-Square Results: Body size Estimation and Variables of Interest 
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two-by-two chi-square test cannot provide information for the relationship between the 
dependent variable and each of the discreet BMI categories.96 Therefore, a series of OR 
tests were conducted, individually comparing accuracy of body size estimation between 
underweight, overweight, and obese groups with responses from the normal weight  
group as the reference. Respondents who were categorized as overweight were 
significantly more likely to inaccurately estimate their body size than were those of 
normal weight (OR=0.627; 95% CI, 0.433 to 0.907; p=0.008). This means that an 
overweight person’s odds of correctly estimating their body size are 40% of that of a 
normal weight person. Or, for every ten overweight respondents asked to estimate their 
body size, six would accurately identify themselves as overweight. The OR test showed 
that obese respondents were significantly more likely to accurately estimate their body 
size compared to normal weight respondents (OR= 21.197; 95% CI, 8.406 to 53.450; 
p<0.001). Results indicated that the odds of an obese respondent accurately estimating 
their body size are 21 times greater than that of a normal weight respondent. Those 
who were underweight were no better at estimating their body size than those of normal 
weight (OR=1.376; 95% CI, 0.757 to 2.502; 0.185). 
FACTORS ASSOCIATED WITH BODY SIZE SATISFACTION 
 
Analyses using the body size satisfaction variable included 692 respondents, 
unless otherwise noted (Table 2.4). Due to missing responses for either reported body 
weight or desired body weight, 39 respondents were excluded from analyses using this 
variable. Our analysis indicated that respondents’ BMI category was significantly related 
to body size satisfaction (p=0.001), as was race (p=0.006), and SES (p=0.003). There 
were no statistically significant relationships found between body size satisfaction and  
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Table 2.4: Chi-Square Results: Body Size Satisfaction and Variables of Interest 
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prior breastfeeding exposure, geographic region of residence prior to attending college, 
ethnicity, or age.  
 To further explore the impact race, BMI, and SES have on body size satisfaction 
the researchers considered running an ordinal logistic regression. However, because 
80% of the sample desired to lose weight, the data set violated the assumption for 
having proportional odds.97 Because the groups were disproportionate, predictive tests 
would not have been a useful method to determine the likelihood of each factor’s  
association with body size satisfaction.97 However, the chi-square tests results indicate 
that race, BMI, and income status are related to body size satisfaction in this population.  
DISCUSSION   
The researchers sought to determine what contributes to the sample population’s 
intentions to breastfeed in the future by conducting secondary data analysis of a sample 
of undergraduate, females from eight U.S. universities. Accurate body size estimation 
and body size satisfaction were reviewed based on reports of body size perception and 
dissatisfaction among the target population, and the association between body size 
perception and breastfeeding intent among pregnant and postpartum populations.11, 12, 
20 In this sample, no relationship was detected between breastfeeding intention and 
body size estimation or satisfaction. Though a relationship was detected between 
accurate body size estimation and satisfaction, evaluating this relationship using a 
regression model would not have provided a valid result due to the high number of 
respondents who wanted to lose weight. We cannot draw conclusions as the extent of 
these factors’ role in body size satisfaction, but could use these findings to study what 
may inform satisfaction in a population that has more even distribution concerning 
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satisfaction and the desire to lose or gain weight. This may indicate that body size 
estimation has a limited role as an antecedent to future breastfeeding intent in the target 
population. However, this is a novel area of exploration, and it is possible that other 
body size perception factors would be more appropriate for predicting future intent. 
Future studies observing the relationship between body size perception factors and 
breastfeeding intention should stratify by weight satisfaction to have more variability in 
the sample population.  
The breastfeeding exposure and intention questions in this study were derived 
from questionnaires developed by Giles99 and Tarrant100 and their respective 
colleagues. Giles’ questionnaire was first administered to an adolescent Irish 
population.99 The questions collected demographic information; assessed prior 
breastfeeding exposure and level of acceptance; and incorporated components of the 
Theory of Planned Behavior (TPB) to collect belief-based measures.17, 99 In developing 
this questionnaire, Giles and colleagues, sought to use the TPB to explain what prompts 
non-parents to intend to breastfeed, and the extent to which the population is 
motivated.17, 99 Their results indicated that the TPB provides an appropriate context to 
measure breastfeeding motivation and intentions.17, 99 The questionnaire developed by 
Tarrant measured knowledge, attitudes, exposure, and intentions to breastfeed among 
students attending a university in Hong Kong.100 The researchers found that the majority 
of the population was knowledgeable about breastfeeding and wanted their child to be 
breastfed.100 Their responses indicated that breastfeeding promotion programs that 
target all sectors of the population would likely cause a greater increase in rates than 
programs that only targeted couples who intend to become parents.100 
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The suggestion that prior exposure to breastfeeding is positively associated with 
future formed intentions in the preconception population is supported by similar findings 
from other researchers and the TPB.17, 92, 93 The literature indicates that level of 
breastfeeding exposure, possibly functioning through social norms, may influence 
intention for future breastfeeding behavior. The TPB postulates that exhibited behaviors 
are determined by one’s attitude towards the behavior, their perceived ability to perform 
the behavior, and their environments’ opinion towards the behavior.17 Based on these 
findings, breastfeeding exposure directs future breastfeeding intentions for most of this 
population. Of the 732 respondents, 547 of them, or almost 75%, intend to breastfeed a 
future child; this varied by prior breastfeeding exposure and by race. Unfortunately, the 
sample size was not robust enough to allow for evaluation of how intention might differ 
by prior exposure and race categories, but this is something that may be important to 
explore in future work. Less than 3% of respondents indicated that they do not intend to 
breastfeed, and nearly 23% indicated they are unsure of what they plan to do. It is 
important to consider what may have prompted a respondent to answer yes, no, or 
unsure for these questions. Respondent’s level of exposure, whether it was found to be 
high or low, indicates that they live in an environment or culture where mothers are, or 
are not, open about their breastfeeding habits.17 As breastfeeding rates fluctuate across 
regions of the U.S.4, 46, 96 region where respondents lived prior to attending college was 
evaluated, but no significant relationship was found concerning region and any of the 
three dependent variables examined in this study.   
The implication that the TPB is an appropriate means to study breastfeeding 
intention among a non-pregnant population is also supported by Kavanagh’s92 research 
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among a Southeastern U.S. university population and Lou’s93 research in Mainland 
China.17, 92, 93, 99 Both of these studies found prior breastfeeding exposure to be 
positively associated with greater likelihood of intending to breastfeed in the future.92, 93 
More students in China were aware that they had been breastfed as an infant (84.3%),93 
and almost 70% of respondents in the present study knew they had been breastfed. In 
the U.S., 61% were aware that they had been breastfed.92 In both the U.S. and China, 
over 81% of respondents stated that they intended to breastfeed, or support their 
partner to breastfeed.92, 93 In the present study almost 75% of respondents said they 
intended to breastfeed. What is most intriguing about these findings is that, though 85% 
of the present sample had a high level of breastfeeding exposure prior to taking the 
survey, only 75% indicate that they intend to breastfeed.  
The odds of intending to breastfeed were found to be five times greater if the 
individual had a high level of exposure compared to those with low exposure. These 
findings may indicate that normative beliefs do impact intention to breastfeed and 
promote positive control and behavioral beliefs for those who do intend to breastfeed. 
Those who were shown to have a low amount of exposure, but still stated that they 
intend to breastfeed may indicate that there are other factors that direct behavioral and 
control beliefs to determine intention. From these results it can be assumed that other 
influencers do exist, but they may not be geographic region, BMI, or SES. Because the 
majority of this sample were 18 year-olds, it is difficult to determine to what degree age 
influences intentions. If there had been more variation in age and level of body size 
satisfaction different conclusions may have been drawn. Based on the difference 
between those with high exposure and low breastfeeding intentions, it would be too 
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great of a generalization to state that exposure is the only factor that informs 
breastfeeding intention. It is plausible that one or more factors that were not observed in 
this study may be implicated in forming breastfeeding intentions.  
Generally, high breastfeeding rates and positive breastfeeding intentions have 
been observed within Hispanic or Latino populations,10, 19, 40, 41 but no difference in 
intention by ethnicity was detected in our sample population. In addition, there was no 
significant relationship found between ethnicity and either body size estimation or 
satisfaction. However, these findings may be the result of the low number of Hispanic or 
Latino respondents included in the sample population.  
Each application of Giles99 and Tarrant100 questionnaires has shown that greater 
exposure to breastfeeding is associated with higher intentions towards breastfeeding in 
the future.92, 93 Within the current population and the students in China93 over 88% of 
respondents stated that they knew someone who had breastfed. Over 90% of students 
in Kavanagh’s study expressed knowing someone who had breastfed.92 A higher 
percentage of the population also indicated that they had witnessed a woman 
breastfeeding in person (90.7%).92 In China,93 87% answered yes to this question, and 
the present study had the lowest rate of response for this at 76.3%. Almost 25% of the 
present sample indicated that they have never witnessed a woman breastfeeding in 
person, and 11.5% of respondents indicated not knowing anyone who has breastfed a 
baby. Almost 20% of respondents knew that they had not been breastfed, and 10% 
were unsure if they had been breastfed or not. In future research it may be important to 




To the author’s knowledge this is the only study where level of breastfeeding 
exposure and intention have been measured among female students across multiple 
university campuses. Both Kavanagh92 (n=248) and Lou93 (n=383) included males in 
their studies of breastfeeding exposure and intention in university populations. The 
present study was exclusively female and had a larger sample size (n=732).  
This study also explored what influences body size perception among first-year 
college females, and if those potential factors were also associated with accurate or 
inaccurate body size estimation. Body size estimation was measured by comparing 
respondents’ calculated BMI to the BMI of the figure they selected to represent their 
body size. Of the six variables analyzed in the study only calculated BMI was found to 
have a significant association with accurate or inaccurate body size estimation. Body 
size estimation was not shown to influence intention to breastfeed, but the TPB does 
apply to estimation and BMI category primarily from the perspective of behavioral 
beliefs.17 Behavioral beliefs directly inform attitude.17 By having awareness of body size 
respondents may have a positive or negative attitude about their body shape, but this 
awareness that informs attitude can also direct their perception as an underweight, 
normal weight, overweight, or obese individual and promote feelings of body 
dissatisfaciton.17 Normative beliefs likely play a role in informing body image perception, 
but the variations in cultural and societal beliefs about acceptable body size vary to a 
degree that may make it difficult to generalize the importance of normative beliefs for 
ability to accurately estimate body size within diverse populations.51, 52, 79 Within the 
sample, 335 respondents accurately estimated their body size and 397 inaccurately 
estimated their size. Of those who inaccurately estimated their body size, 246 over 
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estimated and 151 under estimated it. Half of the underweight respondents in this 
sample estimated that they were heavier than their BMI measurements, possibly 
indicating a knowledge deficit of the parameters for BMI classification. The frequency of 
inaccurate body size estimation in the sample may imply the presence of body 
dysmorphic disorder within in the sample, as has been observed in similar college-age 
populations. 51, 52, 79 Aside from statistical findings, it is a benefit that over half of the 
sample had a normal BMI, indicating that most respondents were of a healthy weight.   
Though age, race, ethnicity, geographic region of residence prior to attending 
college, and breastfeeding exposure were not related to body size estimation in this 
population, it is likely there are other factors that contribute to estimation. However, 
race, BMI, and SES were related to body size satisfaction. The literature suggests that 
racial and ethnic identity have a strong connection to body size perception, and that 
social media may also influence perception. 101-103 Based on previous research by 
Baugh, Quick, and Salk, it is acceptable to state that feelings of body dissatisfaction are 
present among college-aged females. 51, 52, 79 But, from the current literature it is difficult 
to ascertain the extent to which feelings of body dissatisfaction impact their ability to 
accurately identify their body size, and how it may influence daily behaviors. It appears 
that a variety of social and societal factors contribute to negative body image and body 
dissatisfaction, and it is conceivable that different groups of women interpret these 
factors in different ways.  
LIMITATIONS 
 
 Limitations in this study include the lack of control over how questions were 
worded and the manner in which some variables were coded in the original data set.  
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There was limited variation in age, race, and body size satisfaction in the sample 
population. This may be a consequence of how the data were collected and eligibility 
criteria for the primary study. Future researchers may consider stratifying their sample 
population according to these factors. The primary research study targeted first-year 
college students, and traditionally first-year college students are between 18 and 19 
years old, and as a result the majority of respondents in this sample were 18 years old. 
Most of the respondents in this study were White, non-Hispanic or Latino, and most 
reported being dissatisfied with their body size and wanting to lose weight. This was an 
unavoidable circumstance of using these data, but if there had been greater variation in 
the sample, the researchers may have found different results. Additionally, the primary 
study targeted individuals with unhealthy diet patterns, indicating that the sample 
possesses limited knowledge concerning health behaviors that may have influenced the 
results.  
CONCLUSION 
 This study’s results show that breastfeeding intention is not associated with body 
size estimation or satisfaction in this population, as it has been shown to be in pregnant 
and post-natal groups. By not finding significance between intention to breastfeed and 
the independent variables used in the study, it can be ascertained that what influences 
pregnant and post-partum women may not influence the sample population included in 
this study. Future research could take these findings a step further and investigate 
which respondents have high exposure but do not intend to breastfeed, and why that is 
so. These findings indicate that having a high level of breastfeeding exposure may 
promote intention to breastfeed in a pre-pregnant population, but level of exposure may 
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not be the only factor that informs intentions. This conclusion is drawn from the 
observation that not all of those with high exposure report intending to breastfeed, and 
not all respondents with low exposure report intending not to breastfeed. Despite 
evidence in the literature that age, geographic area, race, BMI, and SES would 
influence intention to breastfeed this was not found to be true in the population. There is 
less information in the literature indicating what contributed to accurate body size 
estimation or body size perception. Understanding what other factors that contribute to 
body size perception and inform accurate body size estimation is beyond the scope of 
this study. This population has been identified in the literature to experience negative 
body image perception, based on the respondent’s age and race distribution.51, 52, 79 
Negative body size satisfaction was observed, but few assumptions could be drawn 
from these results. The researchers can say that underweight and obese respondents 
may be more aware of their body size and more able to accurately identify their shape, 
while normal weight and overweight respondents were less aware.  
 By finding few significant variables to be associated with the dependent variables 
it can be said that age, region of residence prior to attending college, ethnicity, BMI, and 
SES do not affect members of this population’s intention to breastfeed. It can also be 
determined that prior breastfeeding exposure, region of residence prior to attending 
college, ethnicity, and age do not have an effect on body size estimation or satisfaction 
in this population. Breastfeeding initiation rates have been on the rise in the U.S., but 
many mothers and infants continue to fail to meet the recommendations for duration 
and exclusivity.4 Efforts to encourage breastfeeding initiation have been successful, 
now the next step is to design targeted breastfeeding promotion campaigns that 
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encourage duration and exclusivity. By educating the pre-pregnant population and using 
the TPB to incite positive attitudes towards breastfeeding through the normative beliefs 
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EXPANDED METHODS  
After obtaining approval from the University of Tennessee’s Institutional Review 
Board, the researcher was provided the data from FRUVED statistician, Dr. Wenjun 
Zhou. The first step in the analysis process was to remove all respondent’s case 
identification numbers (case ID) who did not meet the inclusion criteria and responses 
pertaining to questions that were not necessary for the analysis. The data set received 
from Dr. Zhou included survey responses from 1,150 respondents from the Fall 2015 
FRUVED survey (T1) and Spring 2016 FRUVED survey (T2). In total, 418 case IDs 
were removed from the data set because these respondents were not female, or did not 
identify as female. Three hundred and eighty-six of these respondent case IDs were 
male. Thirty-one cases were removed because they were genetically female but did not 
identify as female, or did not complete the survey questions pertaining to gender. After 
removing all non-female, identifying, as female respondents, and one outlier, there were 
732 respondents in the data set.  
 All questions and responses from the data set were removed that did not 
pertinent to the research objectives. From T1, or the Fall 2015 semester, responses to 
430 survey questions were removed form the original data set. From T2, or Spring 2016 
data, response were removed. A complete list of these removed case IDs and variable 
names can be found in the analysis codebook, which is available upon request from the 
author.  
 After removing all non-pertinent cases and variables for the secondary analysis, 
remaining variables were organized and recoded to conduct the analysis. This process 
began by determining if variables were nominal, ordinal, interval, or ratios. Before 
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recoding the responses, all variables were determined to be categorical or continuous. 
All variables were categorical except for height in centimeters, weight in kilograms, and 
calculated BMI; these variables were continuous ratio variables.  
Frequency statistics were conducted for each variable to determine if there were 
any missing responses for each variable and if any invalid entries or outliers were 
present in the data set. The primary study statisticians had already cleaned the data for 
Fall 2015 for outliers and inaccurate entries before the present study began. After 
analyzing box and whisker plots and histogram distributions for each variable one outlier 
was found based on an implausible BMI measurement. The BMI that had been 
calculated by the FRUVED statisticians was accurate based on the height and weight 
measurements recorded during the eligibility screening, but the recorded measures 
indicated a lower BMI than what is likely humanly possible. This particular case ID was 
investigated with the primary study researchers to see if there was a different BMI 
recorded during a subsequent semester, but there was no record of this respondent 
after the Fall 2016 survey. This respondent and all of her recorded responses were 
removed from the analysis. After removing this outlier a final sample size 732 was 
reached. The demographic characteristics of the final sample can be found in section 
Expanded Methods: Results in Table A.1.  
 From the demographic characteristics reported in Table A.1, the majority of 
respondents are 18 years old. The next largest proportions of ages in the population are 
19 years olds, who almost make up 10% of the sample size. Subsequent ages make up 
less than 1% of the population for each age group. Most of respondents are White 
(73.6%), and the next largest race group is made up of Black or African American 
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respondents, who make up 15% of the sample. Asians contribute to 10.5%, the 
remaining respondents make up nearly 10% of the total sample. These specific race 
categories were used because they are the same categories included in the U. S. 
census. The option to identify as “other” was offered to the respondents.104 When 
comparing the racial demographics of the sample to the most recent 2015 U.S. census, 
this sample reflected the data reported for the whole U.S. population for proportion of 
Whites and Black or African America.104 This strengthens the researchers ability to 
compare these findings to the general population.   
 In 2015, Whites made up 77.1% of the U.S. population; African Americans made 
up 13.3%; Asians made up 5.6%; Native Hawaiian and other Pacific islanders made up 
0.2%; and American Indian or Alaskan Natives made up 1.2% of the population.104 
There were a slightly higher proportions of White and African American respondents 
than the national rates in the study. The proportions of Asians and Native Hawaiian and 
other Pacific islanders in the population were greater than the national population.104 
The percent of American Indian or Alaskan Natives was slightly lower than the numbers 
reported by the census.104 Eighteen percent of the population identifies as Latino, and 
nationally 17.6% of the population identified as Latino in 2015.104  
 The Appalachian region of the U.S. is made up of 420 counties, and covers 
Kentucky, Tennessee, West Virginia, Virginia, Maryland, North Carolina, and parts of 
Georgia, Alabama, New York, Ohio, Pennsylvania, and South Carolina.105 Four of the 
eight participating universities are located in states that are part of the Appalachian 
region.105 In total 74, or 10% of students considered themselves to be from Appalachia. 
The researchers in the present study anticipated more respondents to be from this area, 
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and attribute the small portion of student identifying as Appalachian to many not 
understanding what areas are considered to be part of the region.105 The Appalachian 
population has traditionally been an noteworthy group to study due to its race, age, and 
education demographics that contrast with the nation as a whole.105 The Appalachian 
region boasts more residents who are 65 years old or greater than the nation overall, 
and the percentage of children and youth in the region is below 20%, which is lower 
than the national average children, and youths making up 24% of the population.105 
However, in almost one in five counties, the percentage of children who are under 18 
years old surpasses the national average.105 This area has lower rates of  racial 
diversity; minority members contribute to less than 10% of the population in most 
Appalachian counties.105 The percent of Appalachian adults who possess a bachelor’s 
degree is lower than the national average.105 Nationally, 27.5% of adults have a 
bachelor’s degree; in 349 of the areas 420 countries, fewer than one-fifth of adults have 
graduated from four-year universities or colleges.105 Theses disparities between the 
Appalachian and national population may contribute to the fewer Appalachian residents 
who participated in primary study and limited age and racial diversity found in the 
population that are outlined in Table A.1.105   
As indicated in Table A.1, most of the respondents are from the Southeast, 
Northeast, and Midwest. This is not surprising as most of the universities participating in 
the primary study are with in these three regions. The majority of respondents have 
healthy, normal weight BMI (57.8%). Almost 25% of the sample is made up of 
overweight respondents, and 11% of the sample is obese, and 6.6% of the sample 
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population is underweight. If the sample population had more evenly distributed BMI 
categories there may have been greater significance between BMI and other variables. 
But, it is a strength of the study population to have more normal BMI respondents, than 
those with BMIs outside of the normal range.  
 The breastfeeding questions reveal important information about the respondents’ 
level of breastfeeding exposure and attitudes towards future breastfeeding. Of the three 
questions that will be used to measure exposure 88.5% of respondents know someone 
who has breastfed a baby, but only 75% have witnesses a woman breastfeed in person, 
and less than 70% know that they were breastfed as an infant. It is important to 
consider those who answered no, unsure, and choose not an answer as well as those 
who responded yes to these questions. Almost 25% of the sample indicated that they 
have never witnessed a women breastfeeding in person. Ten percent of respondents 
were unsure if they bad been breastfed or not. Almost 20% knew that they bad not been 
breastfeed. In future research it may be important to further investigate why this 
proportion of the sample population is unsure if they were breastfed s a child.   
 Of the 732 respondents included in this sample, 547 of them, or almost 75% 
intend to breastfeed. Fewer respondents answered yes, that they do intend to 
breastfeed, than those who indicated both knowing someone who has breastfed and 
witnessing a women breastfed. Less than 3% indicated that they do not intend to 
breastfeed, and nearly 23% indicated they are unsure of what they plan to do. It is 
important to consider what may have prompted a respondent to answer yes, no, or 
unsure for these questions. When measuring level of exposure in relation to intention 
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and other factors that have been shown to indicate breastfeeding intention the 
researchers may gain a better understanding of what informed these responses.    
 The majority of respondents in the sample attended the University of Florida. The 
university that recruited the least number of respondents was Auburn University in 
Alabama. Interestingly, one respondent selected chose to not answer the question 
concerning what state their university is in. This respondent was dropped from any tests 
involving university attended. 
BUILT VARIABLES 
 Before conducting the bivariate analysis variables were recoded and collapsed 
into new categories. Because the survey questions were not written with the present 
studies research objectives in mind, categorizing the variables allowed the researchers 
to complete the research objectives with the information contained in the data set.   
INDEPENDENT VARIABLES  
 
Breastfeeding Exposure: The researchers used a previously published scoring 
system use to determine respondent’s level of breastfeeding exposure.99, 100 This 
scoring system is based on a 0-3 point scale to determine what level of breastfeeding 
exposure respondents had encountered before participating in the primary research 
study.99, 100 To evaluate level of breastfeeding exposure, questions BF1_T1, BF2_T1, 
and BF3_T1 were recoded into new variable names “knowsomeonewhoBF” 
“havewitnessedBF” and “wereyouBF.” Recorded responses in the data set were 
nominal and coded as 1, 2, or 3 corresponding to yes, no, or unsure. When BF1_T1, 
BF2_T1, and BF3_T1 respondents who had answered yes to any of these questions 
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were give one point to indicate any level of breastfeeding exposure. So, when the 
variables were recoded, 1=1 point. Respondents who answered no or unsure for any of 
these questions indicated that they did not have exposure to these breastfeeding 
behaviors and were not given any points based on their responses. When the variables 
were recoded answers for 2=0 and 3=0 points. Numerical values for these three 
questions were added together to create a new variable, BFhighlowExp. This new 
variable was then recoded into a string variable, totalsumBFexposure. Where cells 
containing 0 or 1 were recoded to “low” for respondents with low breastfeeding 
exposure, and cells containing 2 or 3 were recoded to “high” for respondents with high 
breastfeeding exposure.   
Region of residence prior to attending college: Possible responses for the 
question asking respondents what region of the U. S. they are from were Northeastern, 
Southeastern, Midwestern, Southwestern, Northwestern, and choose not to answer. In 
order to have a large enough sample size for the chi square analysis responses were 
trichotomized into three groups based on the U. S. Department of Agriculture’s region 
classifications into 1) Northeast 2) Southeast 3) Midwest, Southwest, or Northwest. 
Respondents who selected “choose not to answer” were dropped from analyses 
involving region. This new variable was named Revised_Region.  
University Attended: The variable associated with the question asking which 
university respondents attended was Dem7univ_T1. The question was designed to ask 
respondents where the university they attend is located. The names of the eight states 
where each participating university is located were listed as well as the option “choose 
not to answer.” Of the 732 case IDs included in the analysis one selected choose not to 
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answer. This case was dropped and the new university sample containing 731 cases 
was renamed to Dem7univ_DroppedCases. 
Race: Respondents’ racial identity was collected via responses to a checklist of 
possible racial groups, and respondents could check any that applied to them These 
included White, Black/African American, Asian, Native Hawaiian or Pacific Islander, 
American Indian or Alaska Native, chose not to answer, or a written text response 
option if the respondent did not identify with any of the racial identities provided. By 
using this method to collect racial identity respondent were able to select the one, or 
multiple, races that they identify with. After receiving the data set, respondents’ 
responses were grouped in to four categories: White (n=467), Black/African American 
(n=79), Asian (n=53), and Bi or Multi-racial or other (n=64).   
Ethnicity: Respondents were asked to indicate if they identified as Hispanic or 
Latino, with possible responses including “yes”, “no”, “unsure”, and “choose not to 
respond”. One hundred and thirty-three participants reported that they were Hispanic or 
Latino, 591 reported that they were not, 6 were unsure, and 2 selected “choose not to 
answer”. Only respondents who answered “yes” or “no” were included in our analysis, 
since the researchers cannot assume if those who responded “unsure” or “choose not 
to answer” are not Hispanic or Latino.  Therefore, analysis included a dichotomous 
variable for those who responded “yes”  (n=133), and those responded “no”, (n=591).   
 Age: After obtaining frequencies for respondents’ age and analyzing their 
distribution, responses were condensed into two categories: 18 year olds and 19 year 
olds or greater. The variable Dem3age_T1 was collapsed into Age_Dichot. There was 
no trichotomous variable built for age. The distribution for age indicated that there was a 
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disproportionate number of 18 year old, contributing to 88.5% of the total sample 
population. This distribution was not unexpected because the majority of first year 
college students in the U.S. are 18 years old.  
Calculated Body Mass Index: The primary study statisticians built a continuous 
variable for BMI measurements. The present researchers decided to split the 
continuous variable into a categorical variable classifying respondents as “underweight” 
“normal weight” “overweight” or “obese.”  These categories were built in SPSS based on 
the World Health Organizations classifications for BMI. All measurements for continuous 
BMI were recoded as 0-18.5=UnderWt; 18.6-24.9=NormWt; 25-29.9=OverWt; and 30 or 
greater=Obese.48 One outlier was found in the data set based on an implausible BMI 
measurement.  
DEPENDENT VARIABLES  
 
Intention to Breastfeed: Respondents’ intention to breastfeed or not breastfeed a 
future child was identified in question BF7_T1. Possible responses to this question were 
“yes” “no” “I have not thought about it” and “I have thought about it but am unsure.” 
Answers were first trichotomized in to three groups: “yes”, “no”, and “unsure.” 
Respondents who selected “I have not thought about it” or “I have thought about it but 
am unsure” were grouped into the “unsure” category. This variable was named 
BF7IntentionTRICHOT. A dichotomous variable was built for breastfeeding intention; 
BF7IntentionDICHOT. For this variable all respondents who responded “yes” remained 
categorized as yes, and all responses from the “no” and “unsure” categories were 
combined under “no” as not intending to breastfeed.   
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Body Size Estimation: To measure body size estimation accuracy, responses to 
question bimage5 were analyzed. This question asked respondents to select a figure 
drawing from the Body Image Assessment Scale-Body Dimensions (BIAS-BD) scale 
that they believed best represented their current body size.87 Respondent’s actual BMI 
category based on their calculated BMI was compared to the BMI category of their 
selected figure drawing. It was then determined if the figure represented a BMI that was 
within their actual BMI category. The CDC BMI classifications were used to categorize 
respondents as underweight, normal weight, overweight, or obese.48 If respondents 
selected a figure that represented a BMI category greater than their actual BMI 
category, they were determined to have inaccurately over estimated their body size. If 
respondents selected a figure whose BMI was lower than their calculated BMI they were 
determined to have inaccurately under estimated their body size. If the respondent 
selected a figure that corresponds to their actual BMI category, they were determined to 
have accurately estimated their body size. This process allowed the researchers to 
trichotomize body size estimation into variable Acc_Inacc_BSE_TRICHOT as a nominal 
variable where 0=accurate estimation, 1=inaccurate under estimation, and 2= 
inaccurate over estimation. The variable was then dichotomized into 
Acc_Inacc_BSE_DICHOT were 0=accurate estimation and 1= all inaccurate 
estimations. String versions of the trichotomous and dichotomous variables were also 
created.  
Body size satisfaction: To measure for respondent’s level of body size 
satisfaction, their reported weight was compared to their reported desired weight. The 
responses for reported weight were not the recorded body weight measurements used 
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to calculate BMI. Respondents whose reported weight and desired weight were the 
same were said to be “satisfied.” Those whose desired weight was less than or greater 
than their reported weight were said to be dissatisfied and wants to lose or gain weight. 
This built variable was trichotomous for “satisfied” (n=80), “dissatisfied wants to lose 
weight” (n=599), “dissatisfied wants to gain weight” (n=54). There was missing data for 
39 respondents. These respondents were excluded from any analysis concerning 
weight difference and body size satisfaction. 
RESULTS  
 Prior to beginning the analysis it was proposed that responses to the questions 
concerning geographic region where the respondent lived prior to attending college and 
university attended may be highly correlated and it might not be necessary to include 
both variables in the analysis. It was proposed to determine if there was a significant 
relationship between the two variables by conducting an a priori chi square test to 
measure significance between the two variables. If the chi square test provided a p-
value greater than 0.7 one of the variables would be dropped from the analysis.   
This decision was based on the assumption that the two variables may be 
correlated based on reports from the CDC that attitudes towards breastfeeding vary by 
state,4, 41 and that many students attend their in-state public university. The chi square 
test results indicated that there is a significant relationship between these variables 
(p=0.001). Based on these results the variable for university attended was dropped from 
the analysis. Responses for region were retained, because there is more data 
connecting geographic regions and states to variables in breastfeeding behaviors.4, 41, 49 
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Initial analysis was conducted using chi square tests for each trichotomous and 
dichotomous independent variable with both versions of both dependent variables. This 
step was intended to indicate which variables had a statistically significant relationship 
with intention to breastfeed and accurate body size estimation. The researchers 
anticipated multiple variables to have significant relationships with intention and 
estimation and planned to proceed with regression analyses to what degree the 
significant independent variables influenced breastfeeding intention and body size 
estimation. However, of the seven independent variables only two were shown to be 
statistically significant for breastfeeding intention, and another for body size estimation. 
It would have been superfluous to conduct the proposed ordinal logistic regression and 
binomial logistic regressions with one dependent variable and one dependent variable 
for each. Due to the lack of significant relationships for breastfeeding intention and body 
size estimation as indicated by the chi-square’s p-values, the statistical tests were 
truncated at the bivariate analysis step. Three independent variables were found to be 
significant concerning body size satisfaction, but further exploration of the relationships 
of these variables was not possible due to the disproportionate distribution of the 
sample. Though the was a strong sample size of 732, when variables were 
trichotomized, cell size for multiple chi square tests contained less than 5, indicated that 
the test results were invalid.97 Therefore, it was decided that only dichotomous test 
results would be included in the report in the analysis.   
 The results for intention to breastfeed and body size estimation as trichotomous 
variables are recorded in in following section, Expanded Methods: Results, Table A.2 
and Table A.3. Results from the chi-square tests concerning body size satisfaction are 
91 
 
recorded in the same section in Table A.4. In the chi-square tests there was statistical 
significance the results yielded a p-value of 0.05 or less. Adjusted residuals for each 
test, and the percent of the total population for each dependent and independent 
variables relationship. An adjusted residual value greater than 2.0  
indicated that the number of cases included in the result is significantly greater than 
would be expected if the null hypothesis were true.107 An adjusted residual value of less 
than -2.0 indicates that the number of cases included in the result is fewer than would 
be expected if the null hypothesis were true. An adjusted residual that did not fall 
between 2.0 and -2.0 would indicate that there is a relationship between those two 
variables that would not be assumed if the null hypothesis were true and the variables 
were independent of each other. For every statistical test the null hypothesis stated that 
there was no relationship between the dependent and independent variable. The goal of 
the bivariate analysis was to prove the null hypothesis wrong and indicate that there is a 
relationship between the variables. The percent totals were included in the bivariate 
analysis to better illustrate the portion of the population that was indicated to belong in 
one particular independent variable category in relation to the dependent variable.  
INTENTION TO BREASTFEED AS A DEPENDENT VARIABLE 
 
 Breastfeeding Exposure: When measuring the association between high or low 
breastfeeding exposure and intention to breastfeed there was statistical, positive, 
significance (p=0.001). Overall, 621 respondents had a high level of breastfeeding 
exposure as indicated by the scoring method, and 111 had low breastfeeding exposure. 
In total, 547 respondents did state intending to breastfeed, and 185 did not. In this 
dichotomous variable, the sample size for those who do not intend to breastfeed was 
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achieved by collapsing all respondents who selected “no” “I have not thought about it” 
and “I have thought about it but am unsure” into one variable. Interestingly, 84.8% of 
respondents had a high level of breastfeeding exposure but only 68.2% of these 
respondents answered that they did intend to breastfeed. In total, 74.7% of 
respondents, including those with high and low exposure, intended to breastfeed. Only 
15.2% of the population had low breastfeeding exposure, and 8.6% of these did not 
intent to breastfeed.  
 The adjusted residual values for cell were outside of the conventional ranges. For 
those with high exposure and no intent to breastfeed the adjusted residual was -8.3, 
and for those with high exposure and intention to breastfeed the adjusted residual was 
8.3. For those with low breastfeeding exposure and no intention to breastfeed, the 
adjusted residual was 8.3 and for those with low exposure who intended to breastfeed, 
adjusted residual was -8.3. These results indicate that the null hypothesis was false and 
there is a relationship between prior breastfeeding exposure and breastfeeding 
intention. 
 Region of residence prior to attending college: There was no significance found 
between region and intention to breastfeed when region was a trichotomous variable 
(n=678, p=0.735). As a trichotomous variable, responses for region were categorized 
into three groups: 1) Northeast (n=202), 2) Southeast (n=306), and 3) Midwest, 
Southwest, or Northwest (n=170). Respondents who did not report which region they 
were from were excluded from the analysis. Because there was no significance, and 
adjusted residuals were within the conventional ranges, we will assume that the null 
hypothesis was true and there is no relationship between region of the U. S. and 
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intention to breastfeed. The majority of respondents were from Southern regions, and 
34.7% of these intended to breastfeed.  
Age: There was not a significant relationship found between respondent age and 
intention to breastfeed (p=0.743). Nearly 90% of respondents were 18 years old.  
Adjusted residuals were with in the conventional ranges for each cell indicating that the 
null hypothesis is true.   
BMI Category: The analysis did not find significance between intention to 
breastfeed and BMI category (p=0.764). All adjusted residuals were within the 
conventional ranges, indicating that the null hypothesis was true and there is no 
relationship between intention to breastfeed and BMI category in this population. Thirty 
three percent of the population was obese; nearly 25% of the obese reported indenting 
to breastfeed. Sample size for normal weight respondents and over weight respondents 
were 211 and 218 individuals; both groups represented almost 30% of the population 
respectively. Both groups also had similar percentages for intention to breastfeed: 21% 
of normal weight respondents intend to breastfeed and 22% of overweight respondents 
intend to breastfeed. There were 52 underweight respondents in the sample. Over twice 
as many respondents reported to intend to breastfeed (n=36, 4.9%) than to not intend to 
breastfeed (n=16, 2.2%).   
Race: There was a significant relationship between race and intention to 
breastfeed in the sample (p=0.032). This variable was split into four groups based on 
responses: White (n=492), black or African American (n=83), Asian (n=59), and Bi or 
Multi-Racial (n=69). Adjusted residuals were outside of the conventional ranges for 
Asian respondents, but not the other three. These results indicate significance overall 
94 
 
for race and breastfeeding intention, and the null hypothesis is false.  Of the 59 Asian 
respondents, 35 reported that they do intend to breastfeed.  
Ethnicity: There was no significant relationship found between Hispanic or Latin 
ethnicity and intention to breastfeed (n=732, p=0.129). The variable for ethnicity was 
dichotomized based on responding “yes” (n=133) or “no,” “unsure,” or “choose not to 
answer” (n=591). Adjusted residuals were within the conventional range indicating that 
the null hypothesis is true and there is no relationship between breastfeeding intention 
and ethnicity in this sample population.  
Socioeconomic Status: Being a Pell Grant recipient was used as a proxy 
measure for SES within this population as college students may not be aware of their 
household income, but to receive a Pell Grant the student must be from a low-income 
household. Of the 694 respondents who answered the question concerning Pell Grant 
status, 254 reported receiving funding. There was not a significant relationship between 
this variable and breastfeeding intention (p=0.359) and adjusted residuals were within 
conventional range indicating that the null hypothesis is true and there is not a 
relationship between breastfeeding intention and being a Pell Grant recipient in this 
population. 
BODY SIZE ESTIMATION AS A DEPENDENT VARIABLE  
 
Breastfeeding Exposure: There was no statistically significant relationship found 
between body size estimation and level of breastfeeding exposure (p=0.200). Adjusted 
residuals were within the conventional ranges, indicating that the null hypothesis is true 
and there is no relationship between these two variables. Fifty-four percent of the 
population inaccurately estimated their body size and 45.8% accurately estimated their 
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body size. Of those who had high exposure, 38.0% accurately estimated their body size 
and 46.9% inaccurately estimated their body size.   
Region of residence prior to attending college: There was no significance found 
between body size estimation and region of residence prior to attending college (n=678, 
p=0.372). Adjusted residuals were within conventional ranges indicating that the null 
hypothesis is true and there is no relationship between region and accurate body size 
estimation. There were 54 respondents who did not report what region they were from; 
these respondents were not included in the analysis. 
Age: The analysis did not find a statistically significant relationship between age 
and body size estimation (p=0.301). All adjusted residuals were with in the conventional 
ranges, indicating that the null hypothesis is true and there is no relationship between 
age and body size estimation within the population. Eighteen year olds made up 88.5% 
of the population (n=648); 41% of them were able to accurately estimate their body size, 
and 47.4% were unable able to do so. There are 84 members of the sample that are 
over 18 years old (11.5%); 4.6% of these were about to accurately estimate their body 
size, and 6.8% inaccurately estimated their body size.  
BMI Category: The analysis did find a statistically significant relationship between 
BMI category and body size estimation (p=0.001). Adjusted residuals were outside of 
the conventional parameters for cells concerning normal weight (-2.3, 2.3), overweight (-
4.5, 4.5), and obese (9.3, -9.3) respondents. Underweight respondents represented 
6.6% of the total population (n=48) and adjusted residuals for this portion of the 
population were with in the conventional ranges (0.6, -0.6). Because statistical 
significance was found in the population overall, it can be assumed that the null 
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hypothesis is false and there is a relationship between body size estimation and BMI 
category in this population. 
Race: There was no statistically significant relationship found between race and 
body size estimation (p=0.110). All adjusted residuals were within conventional ranges 
indicating that the null hypothesis was true and there is no relationship between the two 
variables.  
Ethnicity: There was no statistically significance difference between body size 
satisfaction and ethnicity (p=0.107). The adjusted residuals were within the conventional 
ranges indicating that the null hypothesis is true, and there is no relationship between 
ethnicity and accurate body size estimation in this population. 
Socioeconomic Status: There was no statistically significant relationship found 
between body size estimation and SES (p=0.268). Also, all adjusted residuals were 
within conventional range indicating that the null hypothesis is true and there is no 
relationship between accurately estimating your body size and SES in this population. 
BODY SIZE SATISFACTION AS A DEPENDENT VARIABLE  
Breastfeeding Exposure: There was no significance found between prior 
exposure to breastfeeding and body size satisfaction (p=0.853). Adjusted residuals 
were within conventional ranges indicating that the null hypothesis is true and there is 
not relationship between these variables. Of the 692 respondents who provided 
information concerning body size satisfaction, 591 (85.4%) had a high level of exposure 
and 101 (14.6%) had low exposure.   
Region of residence prior to attending college: There was no statistical 
significance found between body size satisfaction and region (p=0.959). The adjusted 
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residuals were within conventional ranges indicating that the null hypothesis is true, and 
there is no relationship between these variables. 
Age: Age was evaluated as a dichotomous variable, and there was no statistical 
significance found between body size satisfaction and age (p=0.956). Adjusted 
residuals were within conventional range meaning that there is no relationship between 
body size satisfaction and age within this sample population. The majority of 
respondents in this population reported wanting to lose weight (n=558), and most of the 
respondents in this sample are 18 years old (n=616). If there was greater variation in 
age and level of body size satisfaction different results may have been found. 
BMI Category: There was statistical significance found between body size 
satisfaction and BMI category (p=0.001). Also, adjusted residuals were outside of the 
conventional range meaning that there is a relationship between body size satisfaction 
and BMI category. Of the 42 underweight respondents, 6 (0.9%) wanted to lose weight, 
24 (3.5%) wanted to gain weight, and 12 (1.7%) were satisfied with their body size. Of 
the 407 normal weight respondents, 314 (45.4%) reported wanting to lose weight, 65 
(9.4%) were satisfied with their body size, and 28 (4.0%) wanted to gain weight. All 
obese respondents reported wanting to lose weight. There were 171 overweight 
respondents, 166 (24.0%) of whom wanted to lose weight, 2 (0.3%) wanted to gain 
weight, and 3 (0.4%) were satisfied. Because the majority of respondents were normal 
weight and reported wanting to lose weight we cannot accurately use odds ratio tests or 
a regression to predict the outcome of a respondents level of body satisfaction based on 
their BMI category. 
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Race: There was a statistically significant relationship between body size 
satisfaction and race (p=0.006). There were adjusted residuals outside of conventional 
range indicating there is a relationship between these variables. Because most 
respondents in the sample are weight and want to lose weight we cannot accurately use 
odds ratio tests or a regression to predict the outcome of a respondent’s level of body 
satisfaction based on their race.  
Ethnicity: There was not statistical significance between body size satisfaction 
and ethnicity (p=0.444). The adjusted residuals were within the conventional ranges 
indicating that the null hypothesis is true, and there is no relationship between ethnicity 
and body size satisfaction in this population.  
Socioeconomic Status: There was statistical significance between body size 
satisfaction and SES (p=0.003). Adjusted residuals were within range for those who are 
satisfied and those who want to lose weight, but not for those who want to gain weight. 
These results indicate that the null hypothesis is false and there is a relationship 
between these variables. If there was greater distribution between levels of body size 
satisfaction in the sample we may have found more evidence to support the relationship 
between these variables.  
ODDS RATIOS 
The results concerning body size satisfaction indicated that race, BMI category, 
and SES are each significantly related. However, 80% of the sample population 
reported wanting to lose weight and the data had proportional odds which violated one 
of the assumptions that must be met to complete an ordinal regression.97 Because the 
groups were disproportionate, predictive tests would not have been a useful method to 
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determine the likelihood of each factor’s association with body size satisfaction.97 
However, the chi-square tests results indicate that race, BMI, and income status are 
related to body size satisfaction in this population.  
Based on the findings during the bivariate analysis process it was concluded that 
intention to breastfeed is significantly associated with level of breastfeeding exposure 
and race, and accurate body size estimation has significant associations with BMI 
category. These two dependent variables were not found to have statistically significant 
relationship with each other. The third and sixth assumptions for an ordinal logistic 
regression and binomial logistic regression were not met, because multicollinearity did 
exist between the variables.107 Because there was multicollinearity and only one or two 
independent variable associated with the dependent variables the researchers elected 
to not conduct the originally proposed regression analyses as the test would have 
produced more information that necessary to interpret results.  
 There are two assumptions that must be met before conducting an odds ratio 
(OR).97 The first assumption is that both the independent and variables being measured 
must be dichotomous.97 These dichotomous variables may be categorical or 
independent groups, and they can be nominal or ordinal.97 In the case of this study all 
variables are dichotomous, categorical, and ordinal or nominal. The second assumption 
that must be met for an OR test is that there is an independence of observations, 
meaning there is no relationship between the observations in the dichotomous groups.97 
For each variables that is included in the OR, observations are sorted into one group or 
another. Respondents either intend to breastfeed or do not intend to breastfeed, and 
they have either high or low breastfeeding exposure; and determined if respondents 
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either accurately or inaccurately estimated their body size. Due to the nature of the data 
set, each respondent was categorized into one of two groups.  
This trend continued for BMI categorization. Do to the manner in which the 
variable was organized, in order to complete the OR the four BMI categories were split 
into three tests. The OR examined normal weight respondents to those who are 
underweight, over weight, and obese in three separate tests. By splitting the BMI 
categories into three observations and removing the respondents with noncompliant 
BMI from each test, results indicated the likelihood of accurately estimating body size if 
one was underweight, overweight, or obsess compared to normal weight respondents. 
Though we had four levels in observed BMI category, the variables were able to meet 
the assumptions for an OR with each of the dichotomous variables.  
The results of an OR indicates the measure association between two 
dichotomous variables through a two-by-two contingency table.97 This is a common 
method used to determine the possibility of two variables being related to one another.91 
It is not necessary for an OR to include designated dependent and independent 
variables, but because there are specific dependent and independent variables the 
results will continue to refer to the variables as such.97 Ultimately, an OR indicated the 
likelihood that the observation of one variables outcome will be associated with one of 
the two possible outcomes in the opposite variables.97 An OR test will equal one if there 
are equal chances of either possibility happening.97 The OR will be greater than one if 
chances of another outcome are greater, and conversely, the odds will be less than one 
in an opposite situation.97   
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INTENTION TO BREASTFEED AND BREASTFEEDING EXPOSURE 
 
Results from the OR tests indicated the odds of respondents to intend to 
breastfeed based on their level of exposure. Of the 732 respondents in the study, 185 
do not intend to breastfeed and 547 did intend to breastfeed. Of those who do not 
intend to breastfeed there were more respondents with high exposure (n=122) than low 
exposure to breastfeeding (n=63). Of the respondents who do intend to breastfeed 91% 
of them, (n=499) had high exposure, and only 8.8% (n=48) had low exposure. The OR 
indicated that those who had a high level of prior exposure to breastfeeding are over 5 
times more likely to intend to breastfeed (OR=5.368; 95% CI, 3.511 to 8.207; p=0.001). 
These results agree with previous findings,92, 93 and the TPB,17 that level of 
breastfeeding exposure and the beliefs of others does influence intention for future 
breastfeeding behavior.   
INTENTION TO BREASTFEED AND RACE 
 
A series of OR tests were conducted to determine the odds of a respondent 
reporting that they intend to breastfeed based on their racial background. Because OR 
tests must be conducted in a two-by-two pattern we compared responses of 
Black/African American, Asian, and bi or multi-racial respondents to those of White 
respondents in three separate tests. Responses from White individuals were included in 
each OR because this group made up the largest portion of the sample population. The 
OR for White and Black respondents (OR=0.787; 95% CI, 0.466 to 1.329; p=0.222) 
showed that for every ten White respondents who intend to breastfeed, seven Black or 
African American respondents would also intend to do so. There was statistical 
significance for White and Asian respondents (OR=0.440; 95% CI, 0.251 to 0.770, 
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p=0.004). These results indicate that for every ten White respondents in this sample 
who intend to breastfeed, four Asian respondents will. The OR for White and Bi or Multi-
racial respondents (OR=0.923, 95% CI, 0.513 to 1.658; p=0.445), indicating that for 
every ten White respondents who reports intending to breastfeed, nine Bi or Multi-racial 
will.  
BODY SIZE ESTIMATION AND BMI CATEGORY 
 
To obtain the OR for accurate body size estimation versus inaccurate body size 
estimation the variable for BMI was split into a four level independent variable to 
conduct three separate odd ratio tests. For each OR, normal BMI respondent were 
compared to non-normal BMI respondents. There were a total of 423 normal BMI 
respondents (accurate n=178, inaccurate n=245) who were used as a comparison for 
the underweight, overweight, and obese respondents.  
 The sample of respondents included in the OR test for underweight and normal 
weight respondents was 471 (underweight n=48, normal weight n=423). An equal 
number of underweight respondents accurately and inaccurately estimated their body 
size (accurate n=24, inaccurate n=24). The 471 respondents were dichotomized based 
on their responses to for what BIAS-BD figure drawing they believed to represent their 
current body size and their BMI category based on their calculated BMI. Results for the 
potential to accurately estimating body size for this subset can be found in Table 2.4. 
The test indicated that underweight respondents are 1.3 times more likely to correctly 
estimate their body size that normal weight respondents (OR=1.376; 95% CI, 0.757 to 
2.502; p=0.185). Meaning that for every ten normal weight respondent’s accurate 
estimations, 13 underweight respondents will also be accurate.  
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To measure the odds of accurately estimating body size between normal and 
overweight (n=179) BMI included 602 total respondents. Fifty-eight overweight 
respondents accurately estimated their body size, and 123 inaccurately estimated their 
body size. The OR comparing overweight and normal weight respondents showed that 
overweight respondents are more likely to inaccurately estimate their body size 
(OR=0.627; 95% CI, 0.433 to 0.907; p=0.008). Results can be found in Table 2.5.  This 
means that an overweight persons odds of correctly estimating their body size if 0.6 that 
of a normal weight person. Or, for every ten overweight respondents who estimate their 
body size, six will accurately identify themselves as overweight. There was significance 
found between the ability to accurately or inaccurately estimate body size between 
overweight BMI and normal BMI respondents (p=0.008). 
There were 505 total respondents included when measuring normal BMI and 
obese BMI (n=82) respondents. The obese group contained 77 respondents who 
accurately estimated their body size and five who inaccurately estimated their body 
size. The OR for this group showed that obese respondents are the most likely to 
accurately estimate their size compared to normal weight respondents (OR= 21.197; 
95% CI, 8.406 to 53.450; p=0.001). Results can be found in Table 2.6. The results of 
this OR show that the odds of an obese person accurately estimating their body size are 
21 times greater than a normal weight person doing so. There was a significant 




EXPANDED METHODS: RESULTS 




Question n (%) Question n (%) 
Age, in years, at survey 
completion 
   18 
   19  
   20  
   21  
   22  
   23 










Region of residence 
prior to attending 
college 
   Northeastern 
   Southeastern  
   Midwestern  
   Southwestern  
   Northwestern  










   Yes 
   No 
   Don’t know/Unsure 






Body Mass Index 
   Underweight (<18.5) 
   Normal weight (18.5-
24.9) 
   Overweight (25-29.9) 







   White 
   Black or African 
American 
   Asian 
   Native Hawaiian or 
Other Pacific Islander 
   American Indian or 
Alaska Native 
   Other 












   Low 
   High 
   Choose not to answer 
 
Do you know someone 
who has breastfed a 
baby? 
   Yes 
    No 
   Unsure 













Considers self from 
Appalachia Region 
   Yes 
   No 






Intention to, or support 
a partner, to breastfeed 
a future child 
   Yes 
   No  









Table A.1 Continued 
 
Question n (%) Question n (%) 
University Attending  
   Auburn University 
   University of Florida 
   Maine University 
   Kansas State   University 
   Syracuse University  
   University of Tennessee 
   South Dakota State 
University 
   West Virginia University  












Were you breastfed as 
a baby? 
   Yes 
   No 
   Unsure 
   Choose not to answer 
Have witnessed a 
woman breastfeeding 
in person?               
   Yes 
   No 
   Unsure 





















Table A.2: Trichotomous Intention to Breastfeed Analysis Results 
 
*Indicates statistical significance 
Variable Intention to Breastfeed p-value 





Prior Breastfeeding Exposure 
High (n=621) 



















n=732 547 19 166  
Geographic Region 




























































































n=724 542 19 163  





















n=732 547 19 166  
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Table A.2 Continued 
 
Variable Intention to Breastfeed p-value 
 Yes (n=547) No (n=19) Unsure 
(n=166) 
 
BMI category (kg/m2) 
Underweight (n=48) 
AR 
























































n=694 526 10 150  
 









Table A.3: Trichotomous Accurate Body Size Estimation Analysis Results 







































































































































n=724 328 246 150  





















*Indicates statistical significance 
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Table A.3 Continued 
 
Variable Body Size Estimation p-value 
n=732 335 246 151  
BMI category (kg/m2) 
Underweight (n=48) 
AR 

























































n=694 323 323 139  
 




Table A.4: Body Size Satisfaction Analysis Results with Adjusted Residuals 













Exposure           High (n=591) 

















































































































n=684 78 553 53  

















n=692 80 558 54  
 
*Indicates statistical significance 
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Table A.4 Continued 
 













BMI category (kg/m2) 
Underweight (n=42) 
AR 



































n=692 80 558 54  
Socioeconomic Status  




















n=657 78 532 47  
 








Variable Name Question Text Label Values 







9=More than 24 years old 
10=Choose not to answer 
Dem4latino Are you Hispanic or Latino 1) Yes 
2) No 
3) I don’t now/Not sure 
4) Choose not to answer 
 Which one or more of the 
following would you say is 
your race?  
[Check all that apply.] 
 
Dem5race_1 …White Y/N 
Dem5race_2 Black or African American Y/N 
Dem5race_3 Asian Y/N 
Dem5race_4 Native Hawaiian or Other 
Pacific Islander 
Y/N 
Dem5race_5 American Indian or Alaska 
Native 
Y/N 
Dem5race_6 Other (please specify) 
_________ 
Y/N 
Dem5race_6_TEXT “Other” explained  
Dem5race_7 Choose not to answer Y/N 
RaceEth4   







6) Choose not to answer 
Appalachian Do you consider yourself 




3) Choose not to answer 
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5) New York 
6) Tennessee 
7) South Dakota 
8) West Virginia 
9) Choose not to answer 
areamale Are you male? 1=Yes 
2=No 
3=Choose not to answer 
GLBT4assign What sex were you 
assigned at birth, meaning 




3) Choose not to answer 




3) Trans male/Trans man 




6) Different identity (please 
state): _____ 
7) Choose not to answer 
GLBT5identity_TEXT Text box provided for 
Option (6) above 
 















BODY IMAGE QUESTIONS 
 
Variable Name Question Text Label Values 
Bimage3 What figure represents an 
adult female that is 
overweight? 
1=Image:Female 1  
2=Image:Female 2  
3=Image:Female 3  
4=Image:Female 4  
5=Image:Female 5  
6=Image:Female 6  
7=Image:Female 7  
8=Image:Female 8  
9=Image:Female 9  
10=Image:Female 10  
11=Image:Female 11  
12=Image:Female 12  
13=Image:Female 13  
14=Image:Female 14  
15=Image:Female 15  
16=Image:Female 16  
17=Image:Female 17  
18=Not Female  
19=Choose not to answer 
Bimage4 What figure represents an 
adult female that is obese? 
Same as Bimage3 
Bimage5 What female figure best 
displays your current 
body? 
Same as Bimage3 
Bimage8 What figure displays a 
healthy image of an adult 
female? 












Variable Name Question Text Label Values 
BF1 Do you know someone who 




4) Choose not to answer 
BF2 Have you ever witnessed a 





4) Choose not to answer 





4) Choose not to answer 
BF4 Answer if “Were you 
breastfed as a baby?” Yes 
selected or “Were you 
breastfed as a baby?” No is 
selected 
 
Please describe how you 
know this. 
TEXT 
BF5 Answer if “Were you 
breastfed as a baby?” 
Unsure is selected. 
 
Please choose the answer 
to explain why you do not 
know if you were breastfed. 
1) I have never considered 
asking about this. 
2) I have considered asking 
about this, but have never 
asked 
3) Other reason ________ 
4) Choose not to answer 
BF5_TEXT Text input for “Other 
reason” above 
TEXT 
BF6 Do you see yourself as a 
parent in the future? 
1) Yes 
2) No 
3) I haven’t thought about it 
4) I have thought about it, 
but am unsure. 
5) I am already a parent 
6) Choose not to answer 
BF7 Would you 
breastfeed/support your 
partner to breastfeed your 
baby in the future? 
1) Yes 
2) No 
3) I have not though about 
it. 
4) I have thought about it, 
but am unsure. 
5) Choose not to answer 
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ANTHROPOMETRIC DATA AND BMI CALCULATION 
 
Variable Name Question Text Label Values 
Height Height (in centimeters) CLEANIG: If more than 
three standard deviations 
above or below the mean, 
set as missing. 
Weight Weight (in kilograms) CLEANIG: If more than 
three standard deviations 
above or below the mean, 
set as missing. 
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